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* NOTICES * 

JPO and NCIPI are not responsible for any 
deuaages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the wheel condition related 
information feeder which supplies the wheel condition related information relevant to the condition of a 
wheel to a wheel side empty vehicle object side. 
[0002] 

[Description of the Prior Art] The pneumatic pressure evaluation information feeder which supplies the 
pneumatic pressure evaluation information that it expresses whether the pneumatic pressure of the tire of 
a wheel is a normal value as an example of this kind of wheel condition related information feeder is 
indicated by the microfilm of application-for-utility-model-registration TairaNo. 31791 [ three to ]. This 
pneumatic-pressure evaluation information feeder contains the pneumatic-pressure evaluation 
information sending set which it transmits continuously in being unusual, and the receiving set which 
receive the pneumatic-pressure evaluation information which was prepared in the car body in which said 
wheel was attached, and was transmitted fi-om said pneumatic-pressure evaluation information sending 
set by transmitting intermittently according to the pattern which was able to determine a pulse signal 
beforehand as the pneumatic-pressure detection equipment which is formed in a wheel and detects the 
pneumatic pressure of a tire when that pneumatic pressure was a normal value. In an above-mentioned 
pneumatic pressure evaluation information feeder, it is with the case where they are the case where 
pneumatic pressure is a normal value, and an unusual value, and the pulse signal of a different pattern is 
transmitted. 

[0003] However, since the above-mentioned pneumatic pressure evaluation information sending set 
formed in the wheel rotates with a wheel, the distance between receive sections, such as an antenna of 
the receiving set formed in the car-body side, may change periodically, the signal intensity of the 
information which a receiving set receives may change, when distance is long, the ratio to the noise of a 
signal may become small, and it may be unable to receive information normally. When information is 
long, from the case of being short, the probability it becomes impossible for informational [ a part of] to 
receive normally in response to the effect of a noise etc. is high, and the probability (the rate of reception 
is called hereafter) that the transmitted whole information can be received becomes low (when the time 
amount taken to transmit information is long). In a pneumatic pressure evaluation information feeder 
given in the above-mentioned official report, the time amount which transmission of pneumatic pressure 
evaluation information takes is the same, and is also the same as when [ also when pneumatic pressure is 
normal ] unusual. [ of the rate of reception ] Moreover, if the rate of reception has the the same die 
length of the information transmitted and its conditions, such as a noise, are the same, when the 
rotational speed of a wheel is large, it will become lower than the case of being small. It is because the 
ratio to the time amount taken for the wheel of the time amount taken to transmit the information on 1 
ream to rotate one time becomes so large that the rotational speed of a wheel is large. 
[0004] 

[Object of the Invention, a technical-problem solution means, and effectiveness] This invention is made 
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under the above situation, therefore the technical problem of this invention is enabling it to make the rate 
of reception high if needed, when receiving the information about the condition of the wheel transmitted 
from the wheel side to rotate to a car-body side. The above-mentioned technical problem is solved by 
making a wheel condition related information feeder into the thing of following each mode. Like a 
claim, each mode is classified into a term, gives a number to each item, and indicates it in the format of 
quoting the number of other terms if needed. This is for making an understanding of this invention easy 
to the last, and should not be interpreted as the technical features and those combination of a publication 
being limited to this specification by each following item. Moreover, when two or more matters are 
indicated by the 1st term, it is also possible to have to adopt no matters together, and to always take out 
and adopt only some matters. 

(1) The wheel condition detection equipment which is formed in a wheel and detects the condition of the 
wheel, The wheel condition related information listing device which creates a series of wheel condition 
related information relevant to the wheel condition detected by the wheel condition detection equipment, 
The sending set which transmits the wheel condition related information created by the wheel condition 
related information listing device, It is a wheel condition related information feeder containing the 
receiving set which receives the wheel condition related information which is prepared in the car body in 
which said wheel is attached, and is transmitted from said sending set. It has the fiinction in which said 
wheel condition related information listing device creates two or more kinds of a series of wheel 
condition related information from which die length differs. And at least one side of the creation 
condition of the wheel condition related information by the function and the send state of said sending 
set The wheel condition related information feeder characterized by changing at least based on one side 
of the wheel condition detected by said wheel condition detection equipment, and the rotational speed of 
said wheel (claim 1). A series of wheel condition related information relevant to the wheel condition 
detected by wheel condition detection equipment is created by the wheel condition related information 
listing device, and is transmitted by the sending set. The wheel condition related information transmitted 
is received by the receiving set formed in a car-body side. A wheel condition related information listing 
device has the function which creates two or more kinds of wheel condition related information (a single 
string) from which die length differs, and changes at least one side of the creation condition by the 
fimction, and the send state of a sending set at least based on one side of a wheel condition and the 
rotational speed of a wheel. When for example, a wheel condition exceeds the established state defined 
beforehand, the creation condition by the fimction of a wheel condition related information listing 
device is made into the condition of creating information shorter than the case of being other, or is made 
into the condition of creating the information on die length according to extent of a wheel condition. 
Similarly, when it is more than the setting rate as which the rotational speed of a wheel was determined 
beforehand, it considers as the condition of creating information shorter than the case of being smaller 
than a setting rate, or considers as the condition of creating the information on die length according to 
rotational speed. If it considers as the condition that the creation condition by the above-mentioned 
fiinction (information creation function of two or more die length) creates short wheel condition related 
information and the created short wheel condition related information is transmitted, as compared with 
the case where long wheel condition related information is created and transmitted, the time amount 
taken to transmit will become short, and the rate of reception will become high. Moreover, wheel 
condition related information can be supplied to a car-body side at the part and early stage when air time 
is short at and ends. Furthermore, the time amount taken to be received to a receiving set normally [ the 
information they-transmitted when sending set empty vehicle cyclic voice related information will be 
transmitted repeatedly, if the rate of reception becomes high ] will be shortened probable, and wheel 
condition related information can be supplied to a car-body side at an early stage also in the semantics. 
When a sending set is what has the fimction to transmit information in the condition of differing, the 
send state by the fiinction of a sending set is changed. Modification of the count of transmission of the 
information which should be transmitted, modification of transmitting frequency (count of transmission 
per unit time amount), etc. correspond to modification of a send state, for example. Moreover, when 
modification of the transmitting ratio of each information in the case of transmitting the information on 
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die length that plurality differs, and two or more information are created, modification of the selection of 
the information which should be transmitted in the case of transmitting at least one of the information on 
these plurality etc. corresponds. When for example, a wheel condition exceeds the established state 
defined beforehand, firom the case of being other, a send state is made into the condition of transmitting 
by many counts or high frequency, or is made into the condition of transmitting by the count or 
frequency according to extent of a wheel condition. Moreover, when a wheel condition exceeds an 
established state, short information and long information are made into the condition of transmitting 
continuously, and when other, it can also consider as the condition of choosing only long information 
and transmitting. Moreover, according to the rotational speed of a wheel, a send state can be changed 
like an above-mentioned case. Anyway, if a sending set is made into the condition of transmitting 
information by the above-mentioned function by the condition or the high frequency which carries out 
multiple-times transmission, the rate of reception can be made higher than the case where it considers as 
the condition of transmitting by the condition or the low frequency transmitted only once. Moreover, if 
it considers as the condition of continuing and transmitting the information on two or more die length at 
the time of one transmission, the rate of reception can be made higher than the case where it considers as 
the condition of transmitting one information. In addition, the rotational-speed detection equipment 
which detects the rotational speed of a wheel may be formed in a car-body side, or may be formed in a 
wheel side. When a communication link is performed in both directions between a sending set and a 
receiving set, it can prepare in a car-body side, but when carried out only in the one direction from a 
sending set to a receiving set, to prepare in a wheel side is required, the electromagnetism which detects 
the rotational frequency of Rota which rotates rotational-speed detection equipment in one with a wheel 
by the detecting element by the side of a car body in preparing in a car-body side ~ it can consider as the 
thing of a pickup type. In preparing in a wheel side, it shall contain the centrifugal- force detecting 
element which detects the centrifugal force produced with rotation of a wheel. A centrifugal-force 
detecting element is prepared in a tire attaching part or a tire, detects the radial force which joins weight, 
and it can consider as a strain gage or it can use it as a piezoelectric device. Anyway, the electrical signal 
according to a centrifugal force can be acquired, and a rotational frequency can be detected based on a 
centrifugal force. The wheel change-of-state status information showing the change conditions of 
expressing the wheel condition detected by wheel condition detection equipment, such as change 
inclination (an axis of abscissa contains the change rate which is time amount) of wheel status 
information and a wheel condition, the wheel condition evaluation information that the evaluation about 
a wheel condition is expressed, etc. correspond to the wheel condition related information relevant to a 
wheel condition. Evaluation about a wheel condition can be performed based on whether for example, 
the wheel condition exceeded the established state, or can be performed based on whether the change 
condition of a wheel condition exceeded the setting change condition. Specifically, it is wheel ******. 
The pneumatic pressure detection equipment which detects the pneumatic pressure of a tire, the tire 
temperature detection equipment which detects the temperature of a tire, the tire deformation condition 
detection equipment which detects the deformation condition of a tire correspond to appearance 
equipment. Moreover, it is related with the pneumatic pressure of a tire at wheel condition related 
information. The pneumatic pressure value information that the magnitude of pneumatic pressure is 
expressed, the air-failure inclination information that the fall inclination of pneumatic pressure is 
expressed, the pneumatic pressure evaluation information that it expresses whether pneumatic pressure 
is normal magnitude, the pneumatic pressure sudden fall information that it expresses that the fall 
inclination of pneumatic pressure is more sudden than setting inclination, etc. correspond, and it is 
related with the temperature of a tire. Tire temperature information, the tire temperature rise inclination 
information that the rise inclination of tire temperature is expressed, the overheating information 
showing tire temperature being higher than laying temperature, the tire temperature sudden rise 
information that it expresses that tire temperature rise inclination is more sudden than setting inclination, 
etc. correspond, the tire fault deformation information that it means whether tire deformation status 
information and the deformation condition of a tire exceeded the established state about the deformation 
condition of a tire ~ beginning — pneumatic pressure and temperature — being related --**-- the same 
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information corresponds. 

(2) It has the function which creates two or more kinds of wheel condition related information from 
which said wheel condition related information listing devices are a series of wheel condition related 
information, respectively, and die length differs mutually. And (1) which changes the creation condition 
of the wheel condition related information by the function at least based on one side of the wheel 
condition detected by said wheel condition detection equipment, and the rotational speed of said wheel 
Wheel condition related information feeder given in a term. Wheel condition related information is 
created in the state of the creation at least based on one side of a wheel condition and rotational speed, 
and the created wheel condition related information is transmitted according to the regulation 
beforehand defined by the sending set. It transmits each time or a sending set transmits the created wheel 
condition related information multiple times every, moreover, when two or more kinds of wheel 
condition related information was created, they were transmitted continuously and it was set beforehand 
- it transmits a predetermined number every. 

(3) The 1st wheel condition related information creation section in which said wheel condition related 
information listing device creates a series of 1st wheel condition related information. At least two with 
the 2nd wheel condition related information creation sections which create a series of 2nd wheel 
condition related information shorter than the 1st wheel condition related information are included. By 
these wheels condition related information creation section whose number is two even if few said 
function ~ achieving - them — even if few, two creation conditions of each wheel condition related 
information creation section (1) which changes at least according to one side of the wheel condition 
detected by said wheel condition detection equipment, and the rotational speed of said wheel A term or 
(2) Wheel condition related information feeder given in a term (claim 2). In the wheel condition related 
information feeder of a publication, at least based on one side of a wheel condition and the rotational 
speed of a wheel, it is created by the 1st wheel condition related information creation section, or wheel 
condition related information is created by this paragraph by the 2nd wheel condition related 
information creation section. The 2nd wheel condition related information created by the 2nd wheel 
condition related information creation section is shorter than the 1st wheel condition related information 
created by the 1st wheel condition related information creation section. Therefore, the time amount 
taken to transmit the 2nd wheel condition related information becomes shorter than the time amount 
taken to transmit the 1st wheel condition related information, and the rate of reception becomes high. In 
addition, the wheel condition related information feeder given in this paragraph should be equipped with 
at least two of the above-mentioned 1st and 2nd wheel condition related information creation sections, 
and should equip others with the wheel condition related information creation section of the 3rd and 
4th ... Moreover, the 1st, the 2nd ... The configuration of the wheel condition related information 
creation section is the 1st and the 2nd for convenience, even when it is possible to think that it is 
common and operating states differ, respectively... Suppose that it is considered that the wheel condition 
related information creation section is prepared, respectively. 

(4) (3) by which said 2nd wheel condition related information is created by said 2nd wheel condition 
related information creation section in one [ at least ] case with the case where the rotational speed of the 
case where the condition relevant to the wheel condition detected by said wheel condition detection 
equipment exceeds the established state defined beforehand, and said wheel is larger than the setting 
rotational speed defined beforehand Wheel condition related information feeder given in a term. The 
established state of a wheel condition can be made into the abnormal condition about which an operator 
should be told, or can be made into the abnormality cautions condition that possibility of being in an 
abnormal condition is high. The condition relevant to a wheel condition (a wheel condition related 
condition is called hereafter.) the condition of the amount which expresses the wheel condition itself, the 
change condition of a wheel condition, and a wheel condition to a wheel condition related condition, and 
the amount corresponding to 1 to 1 etc. - corresponding ~ since the 2nd wheel condition related 
information is created and transmitted when an established state is exceeded, the rate of reception of a 
series of wheel condition related information can be made high. When a wheel condition related 
condition is in an abnormal condition etc. and the 2nd wheel condition related information is created by 
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the 2nd wheel condition related information creation section, the 2nd wheel condition related 
information creation section can also be considered to be the wheel condition related information 
creation section at the time of abnormalities. Moreover, since an abnormal condition etc. is in the 
information certain (rate of high reception) supply condition which needs to supply information 
certainly (at or rate of high reception), it can also consider the 2nd wheel condition related information 
creation section to be the wheel condition related information creation section at the time of information 
certain (rate of high reception) supply. Furthermore, since the wheel condition related information in the 
case of being an abnormal condition etc. is more important than the case where it is an all seems well (or 
urgent thing), it can also consider the 2nd wheel condition related information creation section to be the 
important (urgent) wheel condition related information creation section. Moreover, as mentioned above, 
when the rotational speed of a wheel is large, the rate of reception becomes low from the case of being 
small. If the 2nd wheel condition related information is created to it when the rotational speed of a wheel 
is larger than setting rotational speed, decline in the rate of reception can be controlled. In this 
semantics, the 2nd wheel condition related information creation section can also be considered to be the 
wheel condition related information creation section at the time of high-speed rotation. 

(5) (3) by which said 2nd wheel condition related information is created by said 2nd wheel condition 
related information creation section when the rotational speed of said wheel is larger than the setting 
rotational speed defined beforehand A term or (4) Wheel condition related information feeder given in a 
term (claim 6). 

(6) In one [ at least ] case with the case where said wheel condition related information listing device is 
larger than the setting rotational speed as which the rotational speed of the case where the condition 
relevant to the wheel condition detected by said wheel condition detection equipment exceeds the 
estabhshed state defined beforehand, and a wheel was determined beforehand (3) including a 2nd 
creation section information creation directions means to make said 2nd wheel condition related 
information creation section perform creation of said 2nd wheel condition related information A term 
thru/or (5) Wheel condition related information feeder of any one publication of the term. In a wheel 
condition related information feeder given in this paragraph In one [ at least ] case (it is called a non- 
usual case for short) of the case where a wheel condition related condition exceeds an established state, 
and the case where the rotational speed of a wheel is larger than setting rotational speed The 2nd wheel 
condition related information is created, and when other (it is called for short the case where it is usual), 
it can carry out as [ create / the 1st wheel condition related information ]. In this case, since either of the 
1st wheel condition related information creation section and the 2nd wheel condition related information 
creation section is chosen altematively, the 2nd creation section information creation directions means 
can also be considered to be a selection means (or the 2nd creation section selection means). Moreover, 
in the usual case, in any [ in non-usual ] case, the 1st wheel condition related information is created, and 
when it is non-usual, the 2nd wheel condition related information can also be created further. 

(7) In one [ at least ] case with the case where the rotational speed of the case where the condition 
relevant to the wheel condition detected by said wheel condition detection equipment exceeds the 
established state defined beforehand, and said wheel is larger than the setting rotational speed defined 
beforehand While the 1st wheel condition related information is created by said 1st wheel condition 
related information creation section, the 2nd wheel condition related information is created by the 2nd 
wheel condition related information creation section. And (3) in which a sending set includes a 
continuous transmission means to transmit both said 1st wheel condition related information and said 
2nd wheel condition related information continuously A term thru/or (6) Wheel condition related 
information feeder of any one publication of the term. The rate of reception at which at least these one 
side is normally received when both the 1st wheel condition related information and the 2nd wheel 
condition related information are transmitted continuously becomes higher than the rate of reception in 
case only either is transmitted. Therefore, at least one side with the information (ingredient information 
is called) used as an ingredient for the 1st wheel condition related information to also create the 2nd 
wheel condition related information to a same information [ as the 2nd wheel condition related 
information ] or car-body side shall be included. Both the 1st wheel condition related information and 
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the 2nd wheel condition related information continue. From the case where it is made to be repeatedly 
transmitted by only one side of the 1st wheel condition related information and the 2nd wheel condition 
related information being [ a time interval / make / it / repeatedly transmitted with the time interval 
defined beforehand ] the same The 2nd wheel condition related information or the ingredient 
information on that can be supplied to a car-body side at an early stage probable. 
When the condition relevant to the wheel condition detected by said wheel condition detection 
equipment is an abnormal condition about which an operator should be told, (8) By the 2nd wheel 
condition related information creation section (3) by which the 2nd wheel condition related information 
which does not include the wheel quantity of state information that the quantity of state of a wheel 
condition is expressed, including the abnormal-condition information showing being an abnormal 
condition is created A term thru/or (7) Wheel condition related information feeder of any one 
publication of the term. The 2nd wheel condition related information created by the 2nd wheel condition 
related information creation section does not include wheel quantity of state information including 
abnormal-condition information. Transmit information is made into necessary minimum in an abnormal 
condition. 

(9) said a series of wheel condition related information - ** — the main information showing the 
condition relevant to said wheel condition, and ** ~ make one communication link unit including the 
accompanying information which accompanies the main information (1) term — or ~ Wheel condition 
related information feeder of any one publication of the (8) terms. 

(10) (9) in which said accompanying information includes the both-ends convention information that the 
both ends of a series of wheel condition related information are specified Wheel condition related 
information feeder given in a term. A series of wheel condition related information makes 1 
communication link unit including the main information and accompanying information, and if one [ at 
least ] amount of information of the main information and accompanying information which are 
included in the 2nd wheel condition related information is made fewer than it which is contained in the 
1st wheel condition related information, it can make the 2nd wheel condition related information shorter 
than the 1st wheel condition related information. Although much information cannot be supplied if the 
amount of information of the main information is lessened, a series of wheel condition related 
information becomes short. For example, pneumatic pressure information and tire temperature 
information are included, and only pneumatic pressure information can be included in the 2nd wheel 
condition related information at the 1st wheel condition related information without including tire 
temperature information. Moreover, only abnormaUty information can be included in the 2nd wheel 
condition related information. Both-ends convention information shall contain at least one side of the 
head information showing transmitting initiation of a series of wheel condition related information, and 
the tail information showing the tail of said wheel condition related information and the tail instruction 
information that a tail is taught, including the both-ends convention information that accompanying 
information specifies the both ends of for example, 1 communication link unit. Accompanying 
information shall contain identification information again. Identification information is the information 
for identifying that the received information is transmitted fi-om the sending set corresponding to the 
receiving set. There are what has a high discernment precision, what has a low discernment precision in 
identification information, and when discernment precision is high, generally amount of information 
increases. It is thought that identification information is information indispensable in order to avoid 
receiving the wheel condition related information transmitted fi-om other near cars although it is not 
necessary to necessarily consider as what has a high discernment precision. Accompanying information 
shall include send-state information fiirther. The information showing the allowances value (or 
whenever [ allowances ]) of the information showing whether it is unusual whether it is the information 
showing the send state of the information fi*om a wheel side, for example, a sending set is normal as for 
send-state information, the electrical potential difference of the cell formed in the sending set itself, and 
an electrical potential difference etc. corresponds. Anyway, these identification information and send- 
state information can shorten accompanying information by not lessening not indispensable information 
but these amount of information, or not including these. Furthermore, when the die length of the 2nd 
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wheel condition related information or the 1st wheel condition related information is decided 
beforehand, it is also possible to shorten the above-mentioned both-ends convention information by 
omitting the above-mentioned tail information or tail instruction information etc., or to omit. In addition, 
a part of a series of wheel condition related information [ at least ] is possible also for serving both as 
both the main information and accompanying information. For example, the information showing 
whether a wheel condition is an abnormal condition or it is an all seems well can serve as tail instruction 
information. When the receiving set side understands beforehand the die length of a series of wheel 
condition related information transmitted, respectively when a wheel condition is unusual, and when 
normal "The information showing whether a wheel condition is an abnormal condition or it is an all 
seems well" which is a part of main information [ at least ] It is possible that it is also the tail instruction 
information which is a part of accompanying information [ at least ], and, in such a case, it possible that 
a part of a series of wheel condition related information [ at least ] serves both as both accompanying 
information and the main information. 

(11) (1) which changes at least one side of the creation condition of the wheel condition related 
information by the function of said wheel condition related information listing device, and the send state 
of said sending set by two or more patterns according to the rotational speed of said wheel Wheel 
condition related information feeder of any one publication of a term thru/or the (10) terms (claim 7). At 
least about one side of the creation condition by the function of a wheel condition related information 
listing device, and the send state of a sending set, two or more patterns which responded to the rotational 
speed of a wheel are set up beforehand, and at least one side of a creation condition and a send state 
changes to either of two or more patterns based on the rotational speed of a wheel. At least one of the 
pattern for creation which specifies the creation condition by the ftmction which creates the wheel 
condition related information of two or more die length, the pattem for transmission which specifies the 
send state of a sending set, and the patterns for creation transmission which specify both a creation 
condition and a send state is contained in a pattem. The pattem made into the condition of creating only 
the information that it is long when smaller than a setting rate corresponds by considering as the 
condition of creating both the pattem made into the condition of creating information shorter than the 
case of being smaller than a setting rate at the pattem for creation when rotational speed is more than a 
setting rate for example, about a creation condition, the information that it is short when rotational speed 
is more than a setting rate, and long information, in addition, when a wheel condition related 
information listing device contains the 1st wheel condition related information creation section which 
creates the 1st information (long information), and the 2nd wheel condition related information creation 
section which creates the 2nd information (information shorter than the 1st information), the creation 
condition of each 1st and 2nd wheel condition related information creation section of these will be 
changed according to the pattem for creation. To the pattem for transmission, for example, when 
rotational speed is more than a setting rate, a send state [ when both the pattem which carries out time 
(N+alpha) transmission of the wheel condition related information, and is made into the condition of 
carrying out N time transmission when smaller than a setting rate, and long information and short 
information are created ] When rotational speed is more than a setting rate, it considers as the condition 
of choosing both long information and short information and transmitting, and when smaller than a 
setting rate, the pattem made into the condition of choosing only long information and transmitting 
corresponds, in addition, although the two or more transmitting sections which transmit the information 
on die length which is different when a sending set contains the two or more transmitting sections which 
transmit information by different count of transmission or transmitting frequency may be included, two 
or more send states of each transmitting section will be changed anyway according to the pattem for 
transmission. Other modes of the pattem for transmission are explained in [Embodiment of the 
Invention]. The pattem which combined both [ these ] patterns as a pattem for creation transmission 
which specifies a creation condition and a send state corresponds. For example, when rotational speed is 
more than a setting rate, while considering as the creation condition which creates short information, it 
considers as the send state which carries out time (N+alpha) transmission of the short information, and 
when smaller than a setting rate, while considering as the creation condition which creates long 
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information, there is a pattern made into the send state which carries out N time transmission of the long 
information. In addition, the pattern for creation, the pattern for transmission, and the pattern for 
creation transmission can also be set up according to not rotational speed but the wheel condition of a 
wheel. 

(12) Said wheel condition related information hsting device is based at least on one side of the wheel 
condition detected by said wheel condition detection equipment, and the rotational speed of said wheel. 
(1) which usually contains the frequency wheel condition related information creation section and the 
high frequency wheel condition related information creation section created for every time amount 
shorter than said setup time created for every setup time which was able to define said wheel condition 
related information beforehand Wheel condition related information feeder of any one publication of a 
term thru/or the (11) terms. For example, when a wheel condition related condition does not exceed an 
established state, a series of wheel condition related information is usually created by the frequency 
wheel condition related information creation section, and it can be created by the high frequency wheel 
condition related information creation section when an established state is exceeded. If information 
creation frequency is made high and transmitting frequency is made high, the part and the rate of 
reception can be raised. Moreover, if creation frequency is made high when the rotational speed of a 
wheel is larger than setting rotational speed, decline in the rate of reception can be controlled. The 
description given in this paragraph is the above (1). It is employable independently [ description / of a 
pubhcation ] as any of a term thru/or (11) terms. 

(13) (1) which changes the send state of said sending set at least based on one side of the wheel 
condition detected by, said wheel condition detection equipment, and the rotational speed of said wheel 
Wheel condition related information feeder of any one publication of a term thru/or the (12) terms 
(claim 8). In a wheel condition related information listing device, wheel condition related information is 
created according to the regulation defined beforehand, and the created wheel condition related 
information is transmitted by the sending set by the send state at least based on one side of a wheel 
condition and rotational speed. As mentioned above, when the transmitting ratio of each information in 
the case of, for example, transmitting the count of transmission of the information which should be 
transmitted, transmitting frequency, and the information on die length that plurality differs, and two or 
more information are created, it sets. The send states in the case of transmitting at least one of two or 
more information which should transmit, such as informational selection, are changed at least based on 
one side of a wheel condition and rotational speed, and are transmitted by the changed send state. 

(14) When said sending set exceeds the established state as which the condition relevant to the wheel 
condition detected by said wheel condition detection equipment was determined beforehand, In one [ at 
least ] case with the case where the rotational speed of said wheel is larger than the setting rotational 
speed defined beforehand (1) including the increment means in the count of transmission which makes 
[ more ] the count of transmission of said wheel condition related information than the case of being 
other Wheel condition related information feeder of any one publication of a term thru/or the (13) terms. 
Since the count of transmission will increase if the count of creation is increased when transmission is 
performed, whenever wheel condition related information is created, the increment means in the count 
of creation will be included in the increment means in the count of transmission in this case. However, 
when transmitting the same wheel condition related information, the count of transmission can be 
increased, without making [ many ] the count of creation of wheel condition related information. For 
example, (8) What is necessary is not to carry out multiple-times creation of the wheel information 
related information, and just to carry out multiple-times transmission of the created information, when 
wheel condition related information including abnormal-condition information is created without 
including wheel quantity of state information in a term like a publication. If the count of transmission 
per unit time amount is made [ many ], transmitting frequency becomes high and a high frequency 
transmitting means will be included in the increment means in the count of transmission in this case. In 
addition, the power consumption of the cell with which the sending set was equipped increases 
according to accumulation air time, and the electrical potential difference of a cell falls according to 
accumulation air time, therefore, the part to which the direction which carried out multiple-times 
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transmission of the short information can make the rate of reception high rather than transmitting long 
information once, when accumulation air time is the same — it is advantageous. The description given in 
this paragraph is the above (1). It is employable independently [ description / of a publication ] as any of 
a term thru/or (13) terms. 

(15) The wheel condition detection equipment which is formed in a wheel and detects the condition of 
the wheel, The wheel condition related information listing device which creates a series of wheel 
condition related information relevant to the wheel condition detected by the wheel condition detection 
equipment, The sending set which transmits the wheel condition related information created by the 
wheel condition related information listing device. It is a wheel condition related information feeder 
containing the receiving set which receives the wheel condition related information which is prepared in 
the car body in which said wheel is attached, and is transmitted from said sending set. It has tiie function 
in which said wheel condition related information listing device creates two or more kinds of wheel 
condition related information from which die length differs. The wheel condition related information 
feeder concerned at least one side of the creation condition of the wheel condition related information by 
said function, and the send state of said sending set The wheel condition related information feeder 
containing the supply state control equipment which controls the supply condition of wheel condition 
related information by controlling at least based on one side of the wheel condition detected by said 
wheel condition detection equipment, and the rotational speed of said wheel. If at least one side of the 
creation condition of wheel condition related information and a send state is controlled, the supply 
condition of wheel condition related information is controllable. Supply state-control equipment should 
be constituted by the part which memorizes the above-mentioned pattern for creation of for example, a 
wheel condition related-information feeder, the part which controls the 1st and 2nd wheel condition 
related-information creation section etc. according to the pattem for creation, and should be constituted 
by the part which memorizes the pattem for transmission, the part which controls a sending set 
according to the pattem for transmission. Moreover, supply state control equipment may be constituted 
separately from these, even if constituted by some of wheel condition related information listing devices 
and sending sets. In addition, (1) A technical feature given in a term thru/or (14) terms is employable as 
a wheel condition related information feeder given in this paragraph. 

(16) The wheel condition detection equipment which is formed in a wheel and detects the condition of 
the wheel. The wheel condition related information listing device which creates a series of wheel 
condition related information relevant to the wheel condition detected by the wheel condition detection 
equipment, The sending set which transmits the wheel condition related information created by the 
wheel condition related information listing device. It is a wheel condition related information feeder 
containing the receiving set which receives the wheel condition related information which is prepared in 
the car body in which said wheel is attached, and is transmitted from said sending set. A wheel condition 
related information feeder including an amount-of-information modification means by which said wheel 
condition related information listing device changes the die length of said a series of wheel condition 
related information at least according to one side of the condition relevant to the wheel condition 
detected by said wheel condition detection equipment, and the rotational speed of said wheel. If the die 
length of wheel condition related information is shortened so that extent of the abnormalities of a wheel 
condition related condition is large, the rate of reception can be raised. Moreover, if the informational 
die length is shortened so that the rotational speed of a wheel is large, decline in the rate of reception can 
be controlled. In addition, (1) A technical feature given in a term thru/or (16) terms is employable as a 
wheel condition related information feeder given in this paragraph. 

(17) and (1) Wheel condition information equipment containing the wheel condition related information 
feeder of any one publication of a term thru/or the (16) terms, and the information output unit which 
tells an operator about the wheel condition related information supplied from the wheel condition related 
information feeder. 

(18) (1) in which said wheel condition related information contains the pneumatic pressure related 
information relevant to said pneumatic pressure including the pneumatic pressure detection equipment 
with which said wheel condition detection equipment detects the pneumatic pressure of the tire of said 
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wheel Wheel condition related information feeder of any one publication of a term thru/or the (17) terms 
(claim 3). The wheel condition related information containing the pneumatic pressure related 
information relevant to the pneumatic pressure detected by pneimiatic pressure detection equipment is 
created and transmitted. Pneumatic pressure related information is the information relevant to pneumatic 
pressure, and pneumatic pressure value information, air-failure status information, pneumatic pressure 
evaluation information, pneumatic pressure sudden fall information, etc. correspond. 

(19) A wheel condition related information feeder given in (18) terms by which said 2nd wheel 
condition related information is created by said 2nd wheel condition related information creation section 
when the fall inclination of the pneumatic pressure detected by said pneumatic pressure detection 
equipment is more sudden than the setting inclination defined beforehand (claim 4). When the fall 
inclination of pneumatic pressure is more sudden than setting inclination, the rate of reception can be 
made higher than the case of being loose. And before falling to the pressure to which pneumatic pressure 
cannot run a condition when it is considered that the condition that the fall inclination of pneumatic 
pressure is more sudden than setting incUnation is in a condition with a possibility of faUing to the 
pressure which cannot run the near pneumatic pressure of a future tire, the information showing there 
being the fear can be supplied certainly. 

(20) A wheel condition related information feeder given in (18) terms by which said 2nd wheel 
condition related information is created by said 2nd wheel condition related information creation section 
when it falls from the set pressure as which the pneumatic pressure detected by said pneumatic pressure 
detection equipment was determined beforehand. When pneumatic pressure is smaller than a set 
pressure, the rate of reception can be made higher than the case of being larger than a set pressure. 
When the fall condition of the pneumatic pressure of the wheel detected by said pneumatic pressure 
detection equipment is an abnormal condition of which it should wam an operator, (21) By said 2nd 
wheel condition related information creation section The wheel condition related information feeder of 
any one publication of (18) terms by which said 2nd wheel condition related information including the 
abnormality information in pneumatic pressure that it expresses that it is an abnormal condition without 
including the pneumatic pressure value information that the pneumatic pressure detected by said 
pneumatic pressure detection equipment is expressed is created thru/or the (20) terms (claim 5). In a 
wheel condition related information feeder given in this paragraph, when a fall condition is an abnormal 
condition of which it should wam an operator, the wheel condition related information in which the 
abnormality information in pneumatic pressure is included without including pneumatic pressure value 
information is created and transmitted. The amount of information of the information transmitted can be 
made into necessary minimum. 

When the fall condition of the pneumatic pressure of the wheel detected by said pneumatic pressure 
detection equipment is an abnormal condition of which it should wam an operator, (22) By said 1st 
wheel condition related information creation section A wheel condition related information feeder given 
in (21) terms in which the 1st wheel condition related information including both said pneumatic 
pressure value information and said abnormality information in pneumatic pressure is created, and said 
sending set includes a continuous transmission means at the time of the abnormalities which transmit 
both the 1st wheel condition related information and the 2nd wheel condition related information 
continuously. 

(23) Said wheel condition detection equipment contains the tire temperature detection equipment which 
detects the temperature of the tire of said wheel. The main information including both tire temperature 
information that said 1st wheel condition related information expresses the temperature of the pneumatic 
pressure value information that the magnitude of the ** aforementioned pneumatic pressure is 
expressed, and said tire, ** The main information in which one communication link unit including the 
accompanying information which accompanies the main information is not made, and said 2nd wheel 
condition related information does not include said tire temperature information including said 
pneumatic pressure value information, The wheel condition related information feeder of any one 
publication of (18) terms which are what makes one communication link unit including said 
accompanying information thru/or the (22) terms. Since tire temperature information is not included, it 
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becomes shorter than the 1st wheel condition related information at the 2nd wheel condition related 
information. The information explained for example, in the aforementioned (10) term is included in the 

above-mentioned accompanying information. 

(24) It is the wheel condition related information feeder of any one pubHcation of (18) terms containing 
the high frequency wheel condition related information creation section which creates said wheel 
condition related information by the frequency where it is higher than the case where an established state 
is not exceeded when said wheel condition related information listing device exceeds the established 
state as which the condition relevant to the pneumatic pressure detected by said pneumatic pressure 
detection equipment was determined beforehand thru/or the (23) terms. As a condition relevant to 
pneumatic pressure, the magnitude of the pnexunatic pressure itself, fall inclination, pneumatic pressure, 
magnitude, change inclination of an amount corresponding to 1 to 1, etc. correspond. When the 
magnitude of pneumatic pressure fell from setting pneumatic pressure, or when the fall inclination of 
pneumatic pressure is more sudden than setting inclination, wheel condition related information is 
created by high frequency. 

(25) The wheel condition related information feeder of any one publication of (18) terms which change 
the send state of said sending set at least based on one side of the condition relevant to the pneumatic 
pressure detected by said pneumatic pressure detection equipment, and the rotational speed of said 
wheel thru/or the (24) terms. 

(26) said ~ a sending set - said - pneumatic pressure - detection ~ equipment - detecting - having 
had ~ pneumatic pressure - being related - a condition ~ beforehand ~ setting ~ having had ~ an 
established state - having exceeded ~ a case - said ~ a wheel — a condition - related uiformation — 
transmission -- a count -- being other - a case -- many carrying out -- transmission - a count ~ an 
increment - a means containing - (- 18 -) - a term - or - (- 25 -) - a term - some - one - a ** - 
- a publication - a wheel - a condition - related information - a feeder . 

(27) The pneumatic pressure detection equipment which is formed in a wheel and detects the pneumatic 

pressure of the tire of the wheel, The pneumatic pressure related information listing device which creates 
a series of pneumatic .pressure related information relevant to the pneumatic pressure detected by the 
pneumatic pressure detection equipment. The sending set which transmits the pneumatic pressure related 
information created by the pneumatic pressure related information Usting device. It is a wheel condition 
related information feeder containing the receiving set which receives the pneumatic pressure related 
information which is prepared in the car body in which said wheel is attached, and is transmitted from 
said sending set. A wheel condition related information feeder including an amount-of-information 
modification means by which said pneumatic pressure related information hsting device changes the die 
length of said a series of pneumatic pressure related information according to the condition relevant to 
said pneumatic pressure. For example, pneumatic pressure related information can be shortened, so that 
pneiunatic pressure is low, or it can be made so short that air-failure inclination is sudden. 

(28) The wheel condition related information feeder of any one publication of (18) terms thru/or the (27) 
terms, When the wheel condition related information received by said receiving set is the 2nd wheel 
condition related information including the abnormality information in pneumatic pressure that it 
expresses that the fall condition of the pneumatic pressure detected by said pneumatic pressure detection 
equipment is an abnormal condition of which it should warn an operator Tire abnormal-condition 
information equipment characterized by including the information equipment which tells an operator 
about the pneumatic pressure of a tire being in an abnormal condition (claim 9). According to tire 
abnormal-condition information equipment given in this paragraph, an operator can be told about 
pneumatic pressure being an abnormal condition. 

(29) (1) switched to the condition which can be registered of registering the information received from 
the reception standby condition that said receiving set usually processes the received information when a 
status switching signal is transmitted from said sending set Wheel condition related information feeder 
of any one publication of a term thru/or (16) terms, (18) terms, or the (27) terms. The receiving set is set 
as the reception standby condition of usually processing the received information. Therefore, when the 
wheel condition related information transmitted from the sending set formed in the wheel side is 
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received, the condition of a wheel can be acquired by usually processing the information. When the 
information received to it is a status switching signal, it is switched to the condition which can be 
registered from a reception standby condition. When switched to the condition which can be registered, 
the information received after that is registered (it memorizes). Identification information will be 
registered if this information (registered information is called) that should be registered is the 
identification information transmitted from the sending set. In a receiving set, it is judged after it based 
on whether the registered identification information and the identification information contained in the 
wheel condition related information transmitted from the sending set are in agreement whether it is the 
sending set with which the sending set which transmitted wheel condition related information 
corresponds. Thus, the switch which was required in order to be switched to the condition which can be 
registered from a reception standby condition and to switch a receiving set to the condition which can be 
registered from a reception standby condition conventionally with a status switching signal becomes 
unnecessary. A standby mode and the condition which can be registered can also be called register 
mode, and a status switching signal can also be called a register mode change trigger for a reception 
standby condition. In addition, the description of this paragraph is (1), It can carry out independently 
[ description / of a publication ] to any of a term thru/or (28) terms. 

(30) being concerned - a wheel ~ a condition ~ related information — a feeder ~ preparing — having 
had - a car the - a car -- a car body ~ a side -- preparing -- having had — a receiving set ~ being 
another -- a car body - a wheel a side - preparing -- having had -- a sending set - from -- 
transmitting ~ having had - information - being non-receipt - a condition - it is - and - being 
concerned - a wheel - a condition ~ related information - a feeder — beforehand -- setting - having 
had - an established state - having become - a case - said -- a sending set ~ said - status switching ~ 
a signal - transmitting -- (- 29 --) -- a term a publication a wheel - a condition -- related 
information ~ a feeder ~ . When transmission of the information from a sending set to a receiving set is 
performed on radio, a receiving set has a possibility of receiving the registered information transmitted 
from the sending set formed in another car. In order to avoid it, when a receiving set is in the condition 
that only the information transmitted from the sending set corresponding to it can be received certainly, 
it is desirable to transmit a status switching signal and registered information. As a certainly receivable 
condition, after a status switching signal and registered information are attached in a wheel by the car 
body, they may be put into air by the tire. If pneumatic pressure information is outputted when 
pneumatic pressure detection equipment is that to which the pneumatic pressure of a tire outputs the 
pneumatic pressure information which expresses pneumatic pressure that it becomes higher than 
detectable **, a sending set will emit a status switching signal. If pneumatic pressure of a tire is made 
high from a condition lower than detectable **, pneumatic pressure information will be outputted and a 
status switching signal will be transmitted according to it. If registered information is transmitted, the 
registered information transmitted from the sending set corresponding to a receiving set can be made to 
register certainly after that. Detectable ** is a pressure with a car lower than the pressure which cannot 
be run. Moreover, if the pneumatic pressure of the tire detected by pneumatic pressure detection 
equipment shifts to a high condition from a condition lower than a set pressure, a sending set is able to 
emit a status switching signal. It is desirable to also set up this set pressure in the range where a car is 
lower than the pressure which cannot be run. In addition, shifting to a high condition becomes a trigger 
for making a status switching signal transmit to a sending set from the condition that the pneumatic 
pressure of the tire detected by pneumatic pressure detection equipment is lower than detectable ** or a 
set pressure, and pneumatic pressure detection equipment fimctions as what is replaced with the switch 
which a status switching signal is made to transmit to a sending set. Therefore, those who desire to make 
a status switching signal transmit to a sending set should just put air into a tire simply, when the 
pneumatic pressure of the tire attached in the car body is lower than detectable ** or a set pressure, but 
when the pneumatic pressure of a tire is higher than detectable ** or a set pressure, once they make 
pneumatic pressure lower than detectable ** or a set pressure, they need to raise. 

(31) A wheel condition related information feeder given in (30) terms which transmit the registered 
information which said sending set follows said status switching signal, and makes register into said 
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receiving set. As for registered information, being transmitted continuously is desirable, although it may 
be transmitted any time as long as it is after a status switching signal is transmitted. In a receiving set, it 
is because the registered information transmitted from the sending set which a possibility that another 
information may be received and registered between a status switching signal and registered information 
disappears, and corresponds is registered certainly. The number of the registered information transmitted 
may be one, or it may be plural. For example, registered information is identification information, and if 
detail identification information with much amount of information and simple identification information 
with little amount of information are transmitted, these two identification information will be registered 
into a receiving set. Then, even if the identification information contained in the wheel condition related 
information transmitted from a sending set is detail identification information and it is simple 
identification information, it becomes possible to identify. Simple identification information, then wheel 
condition related information transmitted can be shortened for identification information. Moreover, 
when two or more identification information is registered, even if it transmits the wheel condition 
related information in which it contains the part of them even if a sending set transmits the wheel 
condition related information containing two or more identification information of all, discernment can 
be performed in a receiving set. If the amount of information of identification information is lessened, 
the amount of information of the wheel condition related information transmitted can be lessened. 
(32) The wheel condition detection equipment which is formed in a wheel and detects the condition of 
the wheel, The wheel condition related information listing device which creates a series of wheel 
condition related information relevant to the wheel condition detected by the wheel condition detection 
equipment. The sending set which transmits the wheel condition related information created by the 
wheel condition related information listing device, It is a wheel condition related information feeder 
containing the receiving set which receives the wheel condition related information which is prepared in 
the car body in which said wheel is attached, and is transmitted from said sending set. The 1st wheel 
condition related information creation section in which said wheel condition related information listing 
device creates a series of 1st wheel condition related information at least based on one side of the wheel 
condition detected by said wheel condition detection equipment, and the rotational speed of said wheel. 
The wheel condition related information feeder characterized by having at least two with the 2nd wheel 
condition related information creation sections which create a series of 2nd wheel condition related 
information shorter than the 1st wheel condition related information. 
[0005] 

[Embodiment of the Invention] The abnormality information equipment in a tire as wheel condition 
information equipment which contains hereafter the wheel condition related information feeder which is 
1 operation gestah of this invention is explained. This wheel condition related information feeder is 
claim 1 thru/or 1 operation gestalt conmion to invention given in 8, and tire abnormal-condition 
information equipment is also 1 operation gestah of invention at claim 9 to a publication. In drawing 1 
and 2, for the wheel 10 located in each of front and rear, right and left The pneumatic pressure detection 
equipment 12 which detects the pneumatic pressure of a tire, and the tire temperature detection 
equipment 14 which detects the temperature of a tire. The wheel condition related information listing 
device 16 which creates the wheel condition related information about the condition of a wheel 10, The 
sending set 18 which transmits the wheel condition related information created by the wheel condition 
related information listing device 16 is formed, and the antenna 22, the receive section 23, and the 
control unit 24 grade are prepared in the car body 20 in which the wheel 10 was attached. Pneumatic 
pressure detection equipment 12 is formed in the part corresponding to the bulb of the tire of the wheel 
of a wheel, and if it becomes more than [ as which the pneumatic pressure of a tire was determined 
beforehand / detectable ] pneumatic pressure, it will emit an output signal. An antenna 22 is formed 
corresponding to the sending set 18 of the wheel 10 located in front and rear, right and left of each. The 
wheel condition related information transmitted from the sending set 18 is received in a receive section 
23 through an antenna 22. In a receive section 23, the received wheel condition related information is 
modulated, or it is amplified, and a control unit 24 is supplied. The contents which the wheel condition 
related information supplied to the control unit 24 expresses are outputted by information equipment 26, 
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and are told to an operator. Information equipment 26 is formed in the vehicle interior of a room. In 
addition, a receiving set 28 is constituted by an antenna 22, a receive section 23, and control unit 24 
grade. 

[0006] The above-mentioned wheel condition related information listing device 16 makes a subject the 
computer containing CPU, RAM, ROM, the input section, the output section, etc., the above-mentioned 
pneumatic pressure detection equipment 12 and tire temperature detection equipment 14 are connected 
to the input section, and the sending set 18 is connected to the output section. The wheel condition 
related information creation program etc. is the wheel condition related information creation section 
selection program expressed with the flow chart of drawing 5 , and always [ forward ] which is 
expressed with the flow chart of drawing 6 stored in ROM. The wheel condition related information 
listing devices 16 are always [ forward ] the wheel condition related information creation section 32 and 
a thing which contains the wheel condition related information creation section 34 at the time of sudden 
reduced pressure at the time of the wheel condition related information creation section 30 and ******. 
In this operation gestalt, according to wheel condition related information creation section selection 
program execution, any one of the three wheel condition related information creation sections 30, 32, 
and 34 is chosen, and wheel condition related information is created by the selected creation section. 
And the created wheel information related information is transmitted by the sending set 18 each time. At 
the time of always [ three / forward ] at the time of sudden reduced pressure the wheel condition 

related information creation sections 30, 32, and 34 Although constituted by the part which memorizes 
the program which creates a series of wheel condition related information based on the pneumatic 
pressure of the wheel condition related information listmg device 16 etc., respectively and the part to 
perform, the part which memorizes a part of program, the part to perform It is good also as what is 
respectively constituted by the hard circuit also as what makes a separate computer a subject. 
[0007] The above-mentioned control unit 24 also makes a subject the computer containing CPU, RAM, 
ROM, the input section, the output section, etc., and the identification information registration program 
expressed with the flow chart of drawing 7 is stored in ROM. According to identification information 
registration program execution, the identification information as registered information transmitted to 
the receiving set 28 from the sending set 18 is registered. 

[0008] In this operation gestalt, any one of the wheel condition related information creation sections 30, 
32, and 34 is always [ forward ] chosen based on the fall condition of the pneumatic pressure and 
pneumatic pressure which were detected by pneumatic pressure detection equipment 12 at the time of 
sudden reduced pressure at the time of ******. The wheel condition related information always 
[ forward ] created by the wheel condition related information creation section 30 is the longest, and it 
which was created by the wheel condition related information creation section 34 at the time of sudden 
reduced pressure is the shortest. Moreover, the creation frequency of the wheel condition related 
information by the wheel condition related information creation section 30 is always [ forward ] the 
lowest, and the creation frequency by the wheel condition related information creation section 34 is the 
highest at the time of sudden reduced pressure. About these, it mentions later. 
[0009] When prepared in the wheel which the sending set which transmits information when 
information is transmitted to the rotating wheel side empty vehicle object side on radio rotates, the 
distance between a sending set and a receiving set is changed with rotation. And with change of the 
distance between these, the field strength between these changes, as shown in drawing 8 . It changes, as 
the signal intensity of the information which a receiving set receives shows in drawing. When the field 
strength between these is strong, the transmitted information can be received, but when field strength is 
weak, a noise etc. may be unable to receive. As shown in drawing, while field strength is smaller than 
the field strength of a noise shown with a broken line, the transmitted wheel condition related 
information is unreceivable, for example, information Dl which has a series of die length whose time 
amount which transmission takes is time amount TD 1 the case where it is transmitted - setting ~ a time 
- TA fi^om - although it cannot receive when transmitted - a time - TA -- when transmitted fi-om *, it 
can receive. Thus, although the probabiUty for the transmitted information to be receivable is called the 
rate of reception, when the rate of reception has the small field strength of a noise, it becomes higher 
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than the case of being large, and when information is short (the time amount taken to transmit 
information is short), it becomes higher than the case of being long. However, they are information D2 
and D3 about a series of information to transmit. If it shortens like, the rate of reception will become 
high, but since the contents of the information which can be transmitted decrease, in consideration of the 
rate of reception, and the contents of the information which should be transmitted, the die length 
(amount of information) of a series of information to transmit is decided. 

[0010] Moreover, as shown in drawing 9 , the apparent rate of reception will become high if the count of 
transmission increases. In order to raise the apparent rate of reception when a communication link 
condition is bad if it puts in another way (when the rate of reception is low), it is necessary to make 
[ many ] the count of transmission. If the rate of reception transmits information once in 100% 
(99.999%) of communication link condition, since the information can be received certainly, the 
apparent rate of reception will become 100%, but in the communication link condition of 99% of rates 
of reception, in order to make the apparent rate of reception 100%, it is necessary to transmit 3 times. 
Similarly, it is necessary to transmit 8 times in the communication link condition that the rate of 
reception is 80%. 

[001 1] Thus, since it will become high if the informational die length of the apparent rate of reception is 
short, and it will become high if the count of transmission increases, when information needs to be 
transmitted certainly, while information is shortened, it is made to be made high in transmitting 
frequency in this operation gestalt. Although pneumatic pressure is detected at intervals of time amount 
deltat in this operation gestalt as shown in drawing 3 , the detected pneumatic pressure is the setting 
pneumatic pressure Ps. When it is above, it is supposed that it is normal and the wheel condition related 
information 50 is always [ forward ] which is shown in drawin g 4 created by the wheel condition related 
information creation section 30 always [ forward ]. The wheel condition related information 50 makes a 
series of one communication link uriit containing the checksum 57 showing total of the synchronization 
information 51 as head information, the tail instruction information 52, identification information 53, the 
pneumatic pressure value information 54 that the magnitude of pneumatic pressure is expressed, the tire 
temperature information 55, two or more send-state information 56, and the transmitted information, and 
the wheel condition related information 50 is always [ forward ] created by every deltaT always [ this / 
forward ]. In case it is created, tire temperature and pneumatic pressure are read. And the wheel 
condition related information 50 is always [ forward ] which was created transmitted by the sending set 
18. In addition, the pneumatic pressure value information 54 and the tire temperature information 55 
always [ forward ] correspond to the main information among the wheel condition related information 
50, and synchronization information 5 1 , the tail instruction information 52, identification information 
53, the send-state information 56, and a checksum 57 correspond to accompanying information. 
Synchronization information 51 and the tail instruction information 52 correspond to both-ends 
convention information among accompanying information. 

[0012] The tail instruction information 52 is information which always [ a series of / forward ] directs 
the tail of the wheel condition related information 50, and is information which always [ forward ] 
expresses the total amount of information of the wheel condition related information 50. If total amount 
of information is always [ forward ], it is made into the same amount and, moreover, let it be an amount 
which is different in the time of sudden reduced pressure and ****** jf p^|g another way, the total 
amount of information transmitted always [ forward ] differs in the time of ****** at the time of sudden 
reduced pressure, and if based on amount of information, an all seems well, a sudden reduced pressure 
condition, or a ****** condition is acquirable. In this operation gestalt, "a synchronization" included in 
the wheel condition related information 50, "IDl", "ID2", "ID3", 'TD4", "pneumatic pressure value 
information", "tire temperature information", the "send-state information 1", the "send-state information 
2", and a "checksum" Since it is the information which has the amount of information of IBtye, 
respectively and "00" is the information which has the amount of information of 1 or less Btye, the total 
amount of information of the wheel condition related information 50 is always [ forward ] set to 
10.5Btye(s). When the tail instruction information 52 is "00", total amount of information is 10.5Btye 
(s), it can turn out that the magnitude of pneumatic pressure is normal, and tail instruction information 
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can be considered to be pneumatic pressure evaluation information in this semantics. Moreover, since 
the amount of information transmitted is known, it is also possible that it is transmitting status 
information. Thus, the tail instruction information 52 is what served both as pneumatic pressure 
evaluation information and transmitting status information, and is what served both as the main 
information and accompanying information (both-ends convention information). 

[0013] Identification information 53 is information which identifies that the sending set 18 by the side of 
a wheel and the receive section 23 by the side of a car body correspond, and is the information decided 
for every wheel. It is transmitted before sending set 18 empty-vehicle cychc voice related information is 
transmitted, and identification information 53 is beforehand registered in a receiving set 28. Henceforth, 
discernment will be performed by whether the identification information registered in the receiving set 
28 and the identification information contained in wheel condition related information are in agreement 
when wheel condition related information is transmitted. 

[0014] Registration of identification information is performed by transmitting both an identification 
information register mode trigger and identification information from a sending set 18, when a wheel 10 
is attached in a car body 20 and carried out fi-om the condition that pneumatic pressure is lower than 
detectable pneumatic pressure, more than [ detectable ] pneumatic pressure. In the condition of having 
been attached in the car body 20, although a receiving set 28 is in the condition (a receiving standby 
mode and a standby mode are called) that the received information is always receivable, in order to 
register the received information, it needs to switch a receiving set 28 to register mode. In this operation 
gestalt, the change to register mode fi:om this receiving standby mode is performed by the mode change 
signal (identification information register mode trigger) transmitted from a sending set 18, it is 
transmitted succeeding the mode change signal back, and the identification information which received 
is registered. If it does in this way, it will become unnecessary to form the switch for switching to 
register mode fi-om a receiving standby mode etc. in a receiving set 28. Moreover, since a mode change 
signal and identification information are transmitted continuously, it is avoided that information is 
otherwise received among these and it can register certainly the identification information transmitted 
fi-om the sending set 18, 

[0015] Registration of identification information is performed according to the identification 
information registration program execution expressed with the flow chart of drawing 7 . Step 1 (it is 
hereafter called SI for short.) To set to suppose that it is the same about other steps, and to transmit 
information is waited. In this case, it is set as the receiving standby mode. When information is received, 
a judgment serves as YES and it is judged in S2 whether the information is the information 
(measurement information etc.) which should be processed to usual [, such as wheel condition related 
information ]. When it is not the information which should be processed to usual, it is judged whether 
the information which the judgment in S2 received in S3 by being set to NO is a mode change signal 
and identification information. When it is a mode change signal and identification information, a 
judgment serves as YES, it is switched to register mode in S4, and identification information is 
registered. And in S5, it is returned to a receiving standby mode. Thus, identification information is 
registered and discernment is performed by whether the identification information 53 transmitted when 
wheel condition related information was transmitted after it, and the registered identification information 
are in agreement. In this operation gestalt, both the identification information 53 containing "IDl", 
'TD2", "above-mentioned ID3", and above-mentioned "ID4" and the identification information 
containing 'TD5" mentioned later and "ID6" will be transmitted, and both will be registered. Even if the 
identification information contained in the wheel condition related information transmitted fi-om a 
sending set 18 is any, it becomes possible [ identifying ]. 

[0016] When the information received to it is not the information which should be processed to usual, or 
a status switching signal and identification information, either, the judgment in S2 and S3 serves as NO, 
and after processing according to the information is performed, in S7, it is retumed to a receiving 
standby mode in S5. Moreover, when it is the information which should be processed to usual, the 
judgment in S2 serves as YES, the usual processing is performed in S6, and it is retumed to a receiving 
standby mode in S5. 
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[0017] The above-mentioned send-state infomation 56 is the information showing a transmitting 
situation, and the information showing whether a sending set 18 is normal, the information (electrical 
potential difference of a cell) showing the remaining capacity of the cell formed in the sending set 18, 
etc. are included. A synchronizing signal 5 1 is information transmitted in order to take a synchronization 
between receiving sets 28, and is information with the special magnitude which is other information and 
is not obtained. In this operation gestalt, when pneumatic pressure is normal, the need of ensuring 
informational transmission is low, and even if the rate of reception is low, it does not interfere. 
Therefore, aUhough amount of information is made [ many ], the count of transmission is not made 
[ many ]. 

[0018] Pneumatic pressure is the setting pneumatic pressure PS. It is small, and when pneumatic 
pressure falls by the steep slope, the wheel condition related information 60 is created by the wheel 
condition related information creation section 36 at the time of sudden reduced pressure at the time of 
sudden reduced pressure (when fall inclination is more sudden than setting inclination). The wheel 
condition related information 60 makes a synchronizing signal 61, the tail instruction information 62, 
identification information 63, the pneumatic pressure value information 64, and a series of one 
communication link unit containing a checksum 65 at the time of sudden reduced pressure. Since it is 
what does not include tire temperature information and send-state information, the part and information 
become short and the amount of information of the wheel condition related information 60 is set to 
7.5Byte(s) in this operation gestalt at the time of sudden reduced pressure. The pneumatic pressure value 
information 64 corresponds to the main information among the wheel condition related information 60 
at the time of sudden reduced pressure, a synchronizing signal 61, the tail instruction information 62, 
identification information 63, and a checksum 65 correspond to accompanying information, and the 
synchronizing signal 61 of them and the tail instruction information 62 correspond to both-ends 
convention information. According to the tail instruction information 62 which is "01", pneumatic 
pressure is the setting pneumatic pressure PS. It is small and it turns out that it is in the condition of 
falling by the steep slope. Moreover, the wheel condition related information 70 is created by every 
deltat at the time of sudden reduced pressure. Since information transmitted is shortened and 
transmitting frequency is made [ many ], the rate of reception becomes high. 

[0019] Pneumatic pressure is the setting pneumatic pressure PS to it. Although it is small, when the fall 
inclination is looser than setting inclination, the wheel condition related information 70 is created by the 
wheel condition related information creation section 32 at the time of ****** at the time of ******. At 
the time of ******, the wheel condition related information 70 makes synchronization information 71, 
the tail instruction information 72, identification information 73, the pneumatic pressure value 
information 74, the tire temperature information 75, and a series of one communication link unit 
containing a checksum 76, and is always [ forward ] the thing of the middle die length with the wheel 
condition related information 60 at the time of the wheel condition related information 50 and sudden 
reduced pressure. In this operation gestalt, the amount of information of the wheel condition related 
information 70 is set to 8.5Byte at the time of ****** According to the tail instruction information 72 
which is "10", pneumatic pressure is the setting pneumatic pressure PS. Although it is small, it tums out 
that the fall inclination is in a condition looser than setting inclination. At the time of ******, pneumatic 
pressure and tire temperature are read by every 2xdeltat, and the wheel condition related information 70 
is created. Pneumatic pressure is the setting pneumatic pressure PS. Since the information transmitted 
becomes short and transmitting frequency increases more than the case where it is above, the rate of 
reception becomes high. 

[0020] Such information received in the receive section 23 is supplied to a control unit 24. And 
information equipmeiit 26 is controlled based on the class of supplied wheel (it received) condition 
related information. When the wheel condition related information 60 is supplied at the time of sudden 
reduced pressure, while a pneumatic pressure value and tire temperature are displayed by information 
equipment 26 when the wheel condition related information 70 is always [ forward ] supplied at the time 
of the wheel condition related information 50 and ******^ and a pneumatic pressure value is displayed, 
the waming lamp formed in information equipment 26 is blinked, and an operator is told having carried 
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out the sudden fall. 

[0021] The actuation in the above-mentioned wheel condition related information listing device 16 is 
explained according to the flow chart of drawing 5 . A wheel condition related information creation 
section selection program is performed by every pneumatic pressure detection time deltat. In S21, the 
pnexmiatic pressure detected by pneumatic pressure detection equipment 12 is read, it sets to S22, and 
the pneumatic pressure is the setting pneumatic pressure PS. It is judged whether it is small. Setting 
pneumatic pressure PS When it is above, in S23, the wheel condition related information creation 
section 30 is always [ forward ] chosen. In the wheel condition related information creation section 30, 
the wheel condition related information 50 is always [ forward ] created by every setup-time deltaT, and 
the wheel condition related information 50 is always [ forward ] transmitted always [ the / forward ] 
which was created. 

[0022] It is the set point nO corresponding to setup-time deltaT which the count as which the wheel 
condition related information creation section 30 was always [ forward ] chosen in S23 specifically 
counts, and counted value shows to drawing 3 . If it reaches, the wheel condition related information 50 
will always [ forward ] be created. As mentioned above, it is because the wheel condition related 
information 50 is always [ forward ] created by every deltaT to a wheel condition related information 
creation section selection program being performed by every deltat. Wheel condition related information 
is always [ forward ] created according to wheel condition related information creation program 
execution always [ forward ] which is expressed with the flow chart of drawing 6 . It sets to S51 and is a 
counter CO. Counted value is made to carry out 1 ****, it sets to S52, and counted value n is the set 
point nO. It is judged whether it is above. Set point nO Although information is not created while it is 
small, it is the set point nO. If it becomes above, a judgment will serve as YES and the wheel condition 
related information 50 will always [ forward ] be created in S53 based on the pneumatic pressure at the 
time, and tire temperature. Moreover, it sets to S54 and is a counter CO. Counted value is set to 0. 
[0023] Pneumatic pressure is the setting pneumatic pressure PS to it. When small, the judgment in 822 
serves as YES, and the fall inclination of pneumatic pressure is searched for by the operation in S24. It 
is judged in S25 whether fall incUnation is more sudden than setting inclination, and when sudden, in 
S26, the wheel condition related information creation section 36 is chosen at the time of sudden reduced 
pressure. At the time of sudden reduced pressure, in the wheel condition related information creation 
section 36, the wheel information related information 60 is created by every deltat at the time of sudden 
reduced pressure, and the wheel information related information 60 is transmitted to it at the time of the 
created sudden reduced pressure. It is created whenever S26 is chosen. When the fall inclination of 
pneumatic pressure is looser than setting inclination, the judgment in S25 serves as NO, and the wheel 
condition related information creation section 32 is chosen in S27 at the time of ******. At the time of 
******, in the wheel condition related information creation section 32, the wheel information related 
information 70 is created by every 2xdeltat at the time of ******, and the wheel information related 
information 70 is transmitted to it at the time of the created ******. it is created like the case where it is 
always [ forward ] based on the wheel condition related information creation section 30. 
[0024] As mentioned above, in this operation gestalt, since transmitting frequency is made [ many ] 
while the die length of the information transmitted is shortened, when pneumatic pressure related 
information needs to be transmitted certainly, information can be supplied certainly and the rate of 
reception becomes high. If the rate of reception becomes high, the time amount taken for the wheel 
condition related information transmitted from a sending set to be normally received by the receiving set 
will be shortened probable, and can supply wheel condition related information to a car-body side at an 
early stage in the semantics. Moreover, since the remaining capacity of the cell with which the sending 
set 18 was equipped will decrease if accumulation air time becomes long, when accumulation air time is 
the same, as for the rate of reception, the direction which carried out multiple-times transmission of the 
short information can raise it, and is effective. 

[0025] In this operation gestalt, wheel condition related information creation section 30 grade constitutes 
the 1st wheel condition related information creation section, and wheel condition related information 
creation section 34 grade always [ forward ] constitutes the 2nd wheel condition related information 
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creation section at the time of the wheel condition related information creation section 32 and sudden 
reduced pressure at the time of ******. The 1st wheel condition related information creation section can 
always [ forward ] be considered to be the wheel condition related information creation section, and the 
2nd wheel condition related information creation section can also be considered to be the wheel 
information related information creation section at the time of abnormalities. In this case, pneumatic 
pressure is the setting pneumatic pressure PS. When it is above, it is an all seems well, and it is the 
setting pneumatic pressure PS. When small, it is also possible that it was estimated that it was an 
abnormal condition. In addition, it is also possible that the 2nd wheel condition related information 
creation section is constituted by either of the wheel condition related information creation sections 34 
etc. at the time of the wheel condition related information creation section 32 and sudden reduced 
pressure at the time of ******, and the 3rd wheel condition related information creation section is 
constituted by another side. 

[0026] Moreover, it is also possible that the creation condition by the function (function which creates 
the wheel condition related information from which two or more die length differs) of the wheel 
condition related information listing device 16 is changed based on the magnitude and the fall 
inclination of pneumatic pressure, in this case — the case where an above-mentioned function is 
achieved by two or more wheel condition related information creation sections 30, 32, and 34 — these 
creation sections 30, 32, and 34 — it is also possible that each creation condition is changed according to 
the pattern for creation based on the magnitude and the fall inclination of pneumatic pressure. Namely, 
when pneumatic pressure is more than a set pressure, only the wheel condition related information 
creation section 30 is always [ forward ] made into a creation condition, and when fall inclination is 
beyond setting inclination, it is smaller than a set pressure, and only the wheel condition related 
information creation section 34 is made into a creation condition at the time of a rapid decrease, and 
when smaller than setting inclination, only the wheel condition related information creation section 32 is 
made into a creation condition at the time of ******. And whenever wheel condition related information 
is created, the information is transmitted by a unit of 1 time (following the regulation defined 
beforehand) by the sending set 18. 

[0027] Not the creation condition of the wheel condition related information listing device 16 but the 
send state of a sending set 18 can also think that it is changed based on pneumatic pressure and fall 
inclination to it. A sending set 1 8 shall have the function to transmit information in two or more modes, 
for example, shall contain the high frequency information transmitting section, the inside frequency 
information transmitting section, and the low frequency information transmitting section. And when fall 
inclination is beyond setting inclination, the high frequency information transmitting section is chosen, 
when pneumatic pressure is more than a set pressure, the low frequency information transmitting section 
is chosen, it is smaller than a set pressure, it is smaller than a set pressure, and when smaller than setting 
inclination, the inside frequency information transmitting section is chosen. In this case, in the wheel 
condition related information listing device 16, information is created by the same frequency regardless 
of the condition of pneumatic pressure in each of two or more wheel condition related information 
creation sections 30, 32, and 34 (created according to the regulation defined beforehand), (every deltat) 
When the low frequency information transmitting section is chosen, the longest wheel condition related 
information 50 of the. three created information 50, 60, and 70 is chosen, and it is transmitted to every 
largest spacing deltaT. When the shortest wheel condition related information 60 of the three 
information 50, 60, and 70 is chosen, and it is transmitted to every smallest spacing deltat, when the 
high frequency information transmitting section is chosen, and the inside frequency information 
transmitting section is chosen, the wheel condition related information 60 of middle die length is chosen, 
and I think that it is transmitted to every middle spacing 2xdeltat. 

[0028] Both send states by the above-mentioned function of the each creation condition and sending set 
18 of the wheel condition related information creation sections 30, 32, and 34 can also think that it is 
changed based on pneumatic pressure and fall inclination, for example, when pneumatic pressure is 
more than a set pressure While the wheel condition related information creation section 30 is always 
[ forward ] made into a creation condition, when the low frequency information transmitting section is 
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made into a send state, pneumatic pressure is smaller than a set pressure and fall inclination is beyond 
setting inclination I think that the high frequency information transmitting section is made into a send 
state while the wheel condition related information creation section 34 is made into a creation condition 
at the time of sudden reduced pressure, and the inside frequency information transmitting section is 
made into a send state at the time of ******, the wheel condition related information creation section 32 
being used as a creation condition when fall inclination is smaller than setting inclination. 
[0029] In addition, wheel condition related information shall always [ forward ] make one 
communication link unit shown in drawing 10 , respectively at the time of wheel condition related 
information and sudden reduced pressure at the time of wheel condition related information and 
In this case, the amount of information of the wheel condition related information 80 and the 
identification information 84 contained in the wheel condition related information 82 at the time of 
****** is made fewer than that of the identification information 53 always [ forward ] contained in the 
wheel condition related information 50 at the time of sudden reduced pressure. The amount of 
information of the wheel condition related information 80 is set to 5.5Byte(s) at the time of sudden 
reduced pressure, the amount of information of the wheel condition related information 82 is set to 
6.5Byte(s) at the time of ******, and amount of information can be made fewer than the wheel 
condition related information 60 and 70 at the time of ****** at the time of the sudden reduced pressure 
shown in drawing 4 . The tail instruction information 62 and 72 is information about total amount of 
information being 5.5Byte and 6.5Byte, respectively. 

[0030] Furthermore, wheel condition related information can also be made into the wheel condition 
related information 90 at the time of the sudden reduced pressure which made one communication link 
unit shown in drawing 1 1 at the time of sudden reduced pressure. At the time of sudden reduced 
pressure, since the wheel condition related information 90 is information which does not include 
pneumatic pressure value information, it can be shortened fiirther (4.5Byte) and can raise the rate of 
reception. It is acquirable that it is in a sudden reduced pressure condition using the tail instruction 
information 92 which is "01." In this case, only warning will be emitted without outputting the 
magnitude of pneumatic pressure by information equipment 26. Since the magnitude of pneumatic 
pressure itself is not important and it is important that it is in the condition of which it should warn when 
warning needs to be emitted, the information only on this is enough. It is also possible at the time of 
sudden reduced pressure that the wheel condition related information 90 is alarm condition information 
and abnormal-condition information. 

[0031] moreover, the above-mentioned operation gestalt — setting — pneumatic pressure ~ setting 
pneumatic pressure PS although creation frequency (transmitting frequency) was made [ many ] while 
information was shortened, when small, information is shortened or transmitting frequency is made 
[ many ] ~ that - at least either is good. Also in this case, the rate of reception can be raised. 
Furthermore, although he was trying to operate the waming lamp of information equipment 26 only at 
the time of sudden reduced pressure, you may make it operated in the above-mentioned operation gestalt 
also at the time of ******. Moreover, fall inclination is more sudden than setting inclination, and 
pneumatic pressure is the above-mentioned setting pneumatic pressure PS. It can also enable it to be 
operated when it is made to be operated when it falls from the small important point waming space-time 
atmospheric pressure PS 2 (refer to drawin g 3 ), or pneumatic pressure falls from the above-mentioned 
important point waming space-time atmospheric pressure regardless of the magnitude of fall inclination. 
Waming can be performed by emitting a beep sound. Moreover, in the case of one or more abnormality 
space-time atmospheric pressures Ps, when smaller (in the case of two or more important point waming 
space-time atmospheric pressures Ps) than the abnormality space-time atmospheric pressure Psl, 
pneumatic pressure can divide into the three-stage in the case of being small, and can also choose the 
creation section from the important point waming space-time atmospheric pressure Ps2 according to it. 
[0032] Moreover, in the above-mentioned operation gestalt, although two kinds of identification 
information of identification information 53 (63 73) and identification information 84 was registered 
into the receiving set 28, a part of information, then identification information registered of 
identification information 53 can be lessened for identification information 84. For example, it is 
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possible to consider as the information constituted by one or two combination or more in "IDl", "ID2", 
"IDS", and "ID4", such as to make identification information 84 into the information containing "IDl" 
and "ID2", or to consider as the information containing "IDl" and "IDS." Furthermore, only the setup 
time is separated and the identification information which should be registered from a sending set 1 8 can 
be transmitted, although he was trying to be continuously transmitted with a status switching signal 
[OOSS] Moreover, as shown in drawing 12 , the detail wheel condition related information creation 
section 102, the simple wheel condition related information creation section 104, and the abnormal- 
condition information creation section 106 shall be included for the wheel condition related information 
hsting device 100. In addition to pneumatic pressure detection equipment 12 and tire temperature 
detection equipment 14, wheel rotational-speed detection equipment 108 is also connected to the input 
section of the wheel condition related information listing device 100. if wheel rotational speed becomes 
early as shown in drawing 14 ~ information Dl not only - information D2 The case where 
comparatively short information [ like ] is also unreceivable arises, and the rate of reception becomes 
low from the case where rotational speed is slow. Therefore, if it creates [ (abnormality information also 
being created) with detailed information and simple information, and ] and these are transmitted 
continuously, the rate of reception which at least one side of detailed information and simple 
information can receive will become high from the case where either is transmitted for every fixed time 
interval. In this operation gestalt, when the magnitude of pneumatic pressure is an all seems well above 
setting pneumatic pressure, two, the detail wheel condition related information creation section 102 and 
the simple wheel condition related information creation section 104, are chosen, and when it is an 
abnormal condition smaller than setting pneumatic pressure, three, the detail wheel condition related 
information creation section 102, the simple wheel condition related information creation section 104, 
and the abnormal-condition information creation section 106, are chosen. 

[0034] When pneumatic pressure is an all seems well above setting pneumatic pressure, the wheel 
condition related information 1 10 is always [ forward ] transmitted. The wheel condition related 
information 1 10 always [ forward ] contains the detail wheel condition related information 1 12 and the 
simple wheel condition related information 1 14, as shown in drawing IS . The detail wheel condition 
related information 112 makes the 1 same communication link unit as the wheel condition related 
information 50, when [ normal ] shown in drawing 4 , and the simple wheel condition related 
information 114 makes the 1 same communication link unit as the wheel condition related information 
60 at the time of sudden reduced pressure. The detail wheel condition related information 1 12 is created 
by the detail wheel condition related information creation section 102, and the simple wheel condition 
related information 1 14 is created by the simple wheel condition related information creation section 
104. When pneumatic pressure is an abnormal condition smaller than setting pneumatic pressure, the 
wheel condition related information 120 is transmitted at the time of abnormalities. The wheel condition 
related information 120 includes the detail wheel condition related information 122, the simple wheel 
condition related information 124, and the abnormal-condition information 126 at the time of 
abnormalities. The abnormal-condition information 126 is created by the abnormal-condition 
information creation section 106. The abnormal-condition information 126 makes the 1 same 
communication link unit as the wheel condition related information 90 at the time of the sudden reduced 
pressure shown in drawing 1 1 . 

[OOSS] The tail instruction information 130 included in the detail wheel condition related information 
1 12,122 is also the information which directs as mentioned above that information including both 
detailed information, i.e., pneumatic pressure value information and tire temperature information, is 
transmitted although it is the information showing the amount of information of the detail wheel 
condition related information 112,122. Similarly, although the tail instruction information 132 included 
in the simple wheel condition related information 1 14,124 is the information showing the amount of 
information of the simple wheel condition related information 1 14,124, and tire temperature information 
is not included, it is also the information which directs to transmit the information in which pneumatic 
pressure value information is included. The tail instruction information 134 included in the abnormal- 
condition information 126 is also the information which directs that it is the information only showing 
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the information transmitted being only an abnormal condition. 

[0036] Thus, if two or more information is transmitted continuously, the rate of reception at which at 
least one of these is received becomes high as compared with the case where two or more information is 
transmitted according to an individual for every transmitting time interval, and can supply information 
certainly also in an abnormal condition. Moreover, in an abnormal condition, when detailed information 
is able to receive, it becomes possible to tell detailed information and is effective in an operator. In 
addition, like the case in the above-mentioned first operation gestalt, a sending set 18 has the function to 
transmit the created information alternatively, and can think that the send state by the function is 
changed based on pneumatic pressure. A sending set 18 shall always [ forward ] contain the transmitting 
section at the time of the transmitting section and abnormalities. And in the wheel condition related 
information listing device 100, even if pneumatic pressure is more than a set pressure and it is smaller 
than a set pressure, three, detail wheel information related information, simple wheel condition related 
information, and abnormal-condition information, are created, the case where the transmitting section is 
always [ forward ] chosen — three information - when the inner detail wheel condition related 
information 1 12 and the simple wheel information related information 1 14 were chosen, these are 
transmitted continuously and the transmitting section is chosen at the time of abnormalities, it is possible 
that all the information 122,124,126 is transmitted continuously. 

[0037] In addition, the wheel condition related information listing device 100 shall have two of the 
detail wheel condition related information creation section 102, the simple wheel condition related 
information creation section 104, and the abnormal-condition information creation sections 106. For 
example, when it is an abnormal condition, both the detail wheel status information creation section 102 
and the abnormal-condition information creation section 106 are chosen including the detail wheel status 
information creation section 102 and the abnormal-condition information creation section 106, without 
including the simple wheel status information creation section 104, and when it is an all seems well, the 
detail wheel status information creation section 102 is chosen. The wheel condition related information 
140 has the detail wheel condition related information 142 and the abnormal-condition information 144 
included, and the wheel condition related information 146 does not have abnormal-condition 
information always [ forward ] included including detail wheel condition related information at the time 
of abnormalities, as shown in drawing 15 . Moreover, transmitting sequence in case two or more 
transmission of a series of wheel condition related information is carried out is not asked. For example, 
if the detail wheel condition related information 142 and the abnormal-condition information 144 are 
transmitted continuously, even if any are the point, they will not interfere. Furthermore, it is not 
necessary to form both pneumatic pressure detection equipment 12 and tire temperature detection 
equipment 14, and either is sufficient. Moreover, in addition to this, the deformation condition detection 
equipment of a tire can also be formed instead of these. That is, wheel condition related information 
shall include the tire deformation status information about deformation of pneumatic pressure value 
information, air- failure inclination information, and not only tire temperature information but a tire, tire 
fault deformation information, etc. 

[0038] Furthermore, selection of the wheel condition related information creation section can also be 
performed based on the rotational speed of a wheel. As mentioned above, when the amount of 
information to transmit is the same, and the rotational speed of a wheel is large, the rate of reception 
becomes low from the case of being small. Therefore, when the rotational speed of a wheel is larger than 
setting rotational speed, the simple wheel condition related information creation section 104 is chosen, 
and when it is below setting rotational speed, the detail wheel condition related information creation 
section 102 is chosen. Wheel rotational-speed detection equipment 108 shall contain the centrifugal- 
force detecting element which detects the centrifugal force produced with rotation of a wheel. A 
centrifugal-force detecting element, then the electrical signal according to a centrifugal force can be 
acquired, and rotational speed can be acquired based on a centrifugal force. [ piezoelectric device / 
which detects the radial force added to the weight formed in the tire or the tire attaching part ] For 
example, an acceleration sensor can be used as wheel rotational-speed detection equipment. In addition, 
wheel rotational-speed detection equipment 108 should also make the centrifugal-force detecting 
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element into the strain gage. 

[0039] Next, both the creation condition of a wheel condition related information listing device and the 
send state of a sending set explain the case where it changes based on the rotational speed of a wheel. 
The wheel condition related information feeder in this operation gestalt is equipped with the wheel 
condition related information listing device 156 containing two or more wheel condition related 
information creation sections 150,152,154, and the sending set 166 containing two or more transmitting 
sections 160,162,164 as shown in drawing 16 . In addition, ahhough it indicated the creation section and 
the three transmitting sections at a time in drawing, respectively, not only three pieces but four pieces or 
more or two pieces are sufficient. 

[0040] this operation gestalt ~ setting ~ rotational speed Vw The 1st set point Vws (1) in being small, 
only the 1st wheel condition related information creation section 150 chooses ~ having (it considering 
as a creation condition) — only the 1st transmitting section 160 is chosen (it considers as an operating 
state). The wheel condition related information 170 shown in drawing 17 by the 1st wheel condition 
related information creation section 150 is created, and this wheel condition related information 170 is 
M (1). Time transmission is carried out. It sets in this operation gestalt and the information on the same 
contents is M (1). Time continuation is carried out and it is made to transmit. Rotational speed Vw The 
Nth set point Vws (n) When it is above, while the ** (N+1) wheel condition related information creation 
section 154 is chosen, the ** (N+1) transmitting section 164 is chosen. The wheel condition related 
information 172 is created by the ** (N+1) wheel condition related information creation section 154, 
and this wheel condition related information 172 is M (N+1). Time transmission is carried out. 
Rotational speed Vw The n-th set point Vws (n) It is small, when it is beyond the ** (n-1) set point, the 
wheel condition related information 174 is created by the n-th wheel condition related information 
creation section 152, and the wheel condition related information 174 is M (n). Time transmission is 
carried out. In this operation gestalt, both the wheel condition related information listing device 156 and 
the sending set 166 are controlled according to the pattern for creation transmission, here —1,2, and ... 
N and a number n become large -- alike - following -- the n-th set point Vws (n) large — becoming — 
count of transmission M (n) It increases. Moreover, the informational die length becomes short. Many 
short information is transmitted, so that rotational speed is large. 

[0041] In this operation gestalt, wheel condition related information is transmitted for every (for 
example, deltaT) setup-time spacing defined beforehand, and if air time is reached, a transmit timing 
signal will be emitted. Pneumatic pressure and tire temperature are read in S 101 of the flow chart of 
drawing 18 . Pneumatic pressure and air temperature are outputted to every detection time deltat as 
mentioned above by pneumatic pressure detection equipment 12 and tire temperature detection 
equipment 14. In S102, when it is judged whether air time was reached and it reaches air time, in S103, 
rotational speed is read and it is judged in each step after SI 04 whether the magnitude of rotational 
speed is the n-th more than set point. The magnitude of rotational speed is the ** 1st set point Vws (1). 
It is small or is ** ** (n-1) set point Vws (n-1). It is the n-th set point Vws (n) above. It is the magnitude 
of the small range or is the ** Nth set point Vws (N). It is judged whether it is the above magnitude. ** 
When smaller than the 1st set point, in SI 07, the related information creation section 150 and the 1st 
transmitting section 160 are chosen whenever [ 1st wheel speed ]. The 1st wheel condition related 
information 170 is created, and the created 1st wheel condition related information 170 is M (1). Time 
transmission is carried out. ** Above the ** (n-1) set point, when it is the magnitude of the range 
smaller than the n-th set point, in SI 08, the n-th wheel condition related information creation section 
152 and the n-th transmitting section 162 are chosen. The n-th wheel condition related information 174 
is created, and it is M (n). Time transmission is carried out. ** When it is the magnitude of the Nth more 
than set point, in SI 09, the ** (N+1) wheel condition related information creation section 154 and the ** 
(N+1) transmitting section 174 are chosen. The ** (N+1) wheel condition related information 172 is 
created, and it is M (N+1). Time transmission is carried out. 

[0042] Thus, in this operation gestalt, both the creation condition of the wheel condition related 
information listing device 156 and the send state of a sending set 166 will be changed according to the 
pattem for creation transmission made into the condition of transmitting many such short information 
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that rotational speed being large. If rotational speed becomes large, since information created will be 
shortened and the count of transmission will be made [ many ], decline in the rate of reception can be 
controlled. In addition, the wheel condition related information Usting device 156 is the 1st wheel 
condition related information creation section 150... That two or more creation sections of** (N+1) 
wheel condition related information creation section 154 grade shall be included shall have the function 
which can create the information on two or more die length rather than it shall be indispensable. The 
same shall be said of a sending set 166, and it should have the function in which only the predetermined 
number which was able to determine the created information beforehand can be transmitted. Moreover, 
in a sending set 166, although he was trying to be transmitted only a predetermined number in one kind 
of created information, only the count with above-mentioned informational creation and transmission 
can be performed repeatedly. It will be M (n) if it does in this way. While carrying out time 
transmission, even if pneumatic pressure changes, the information according to change can be 
transmitted. Furthermore, it is M (n) about wheel condition related information. When carrying out time 
transmission, even if it transmits continuously, you may transmit for every time interval defined 
beforehand. When transmitting continuously, it means that it was transmitted by such high frequency 
that the information to transmit is short. Moreover, the pattern for creation transmission is not restricted 
to the pattem in the above-mentioned operation gestalt. For example, it can consider as the pattern with 
which two or more kinds of information is transmitted in 1 time of transmit timing. In this case, the ratio 
of the count of two or more kinds of information transmitted can also consider as a different pattem 
according to rotational speed. 

[0043] In this operation gestalt, as shown in drawing 19 , a sending set 208 contains [ the wheel 
condition related information listing device 200 ] the transmitting section 210 for low speeds, the 
transmitting section 212 for medium speed, and the transmitting section 214 for high speeds including 
the wheel condition related information creation section 202 for low speeds, the wheel condition related 
information creation section 204 for medium speed, and the wheel condition related information creation 
section 206 for high speeds. In the wheel condition related information listing device 200 by the wheel 
condition related information creation section 202 for low speeds The 1st wheel condition related 
information 170 (it is hereafter called the information for low speeds for short) shown in above- 
mentioned drawing 17 is created. By the wheel condition related information creation section 204 for 
medium speed The n-th wheel condition related information 174 (it is hereafter called the information 
for medium speed for short) is created, and the ** (N+1) wheel condition related information 172 (it is 
called the information for high speeds for short) is created by the wheel condition related information 
creation section 206 for high speeds. In this operation gestalt, all information is created for every 
transmit timing, respectively. Moreover, in a sending set 208, wheel condition related information is 
transmitted by the transmitting section 210 for low speeds, the transmitting section 212 for medium 
speed, and the transmitting section 214 for high speeds according to the pattem for transmission shown 
in drawing 21 . According to this pattem, even if rotational speed is large and it is small, the information 
170 for low speeds, the information 174 for medium speed, and all the information 172 for high speeds 
are transmitted, but the transmitting ratios of such information 170,172,174 will differ. In addition, 
although it can also consider that the pattem for transmission shown in dravvdng21 is one pattem, it can 
think including the pattem for transmission at the time of the pattern for transmission, and a high speed 
at the time of the pattem for transmission, and medium speed at the time of a low speed. Anyway, the 
pattem for transmission is stored in ROM. 

[0044] In this operation gestalt, one of the three transmitting sections 210,212,214 is chosen according 
to the program execution expressed with the flow chart of drawing 20 . case (Vw <Vs2) where rotational 
speed is small in S155, the transmitting section 210 for low speeds is chosen. Information 170L1 
for low speeds Time transmission is carried out, next 174 is the informationL2 for medium speed. Time 
transmission is carried out and 172 is the informationL3 for high speeds to the last. Time transmission is 
carried out. Here, there are most counts of transmission of the information 170 for low speeds (LI >=L2 
>=L3). In the case of the magnitude of middle [ rotational speed ] (Vs2 <=Vw <Vsl), in SI 56, the 
transmitting section 212 for medium speed is chosen to it. although transmitted the count of 
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transmission every, there are most counts which were decided in order of the information 170 for low 
speeds, the information 174 for medium speed, and the information 172 for high speeds, respectively 
and to which the information 172 for medium speed is transmitted here (M2 >=M1 >=M3 or M2 >=M3 
>=M1). When rotational speed is large (Vw >=Vsl), in S157, the transmitting section 214 for high 
speeds is chosen. The count of transmission of the information 170 for high speeds will be made [ most ] 
(HI <=H2 <=H3). 

[0045] As mentioned above, if rotational speed becomes large, the informational rate of reception will 
fall, but when rotational speed is the same, in longer information, the rate of reception worsens. As 
shown in drawing 22 , in longer information, the rotational speed to which the rate of reception falls 
below to the rate of permission reception becomes small. When rotational speed is smaller than the 
setting rate Vs2, it is possible to receive certainly also for long information like the information 170 for 
low speeds, but if rotational speed tums into one or more setting rates Vs, the rate of reception will tum 
into below the rate of permission reception. However, the rate of reception of the information 172 for 
medium speed and the information 174 for high speeds is maintaining more than the rate of permission 
reception in this case. Therefore, if the information 174 for medium speed and the information 172 for 
high speeds are transmitted when rotational speed is large, the high rate of reception can be held. 
However, the amount of information to supply decreases and there is a problem that much information 
cannot be supplied. Although the rate of reception will become high if the count of transmission is made 
[ many ] to it, the power consumption of a cell increases and the life of a sending set etc. becomes short. 
Then, if the transmitting ratio of such short information that rotational speed is large when transmitting 
two or more kinds of information, even if rotational speed is [ as / in this operation gestalt ] large and it 
is small is made high, the rate of reception can be raised. Moreover, if long information is receivable 
even if rotational speed is large, there is also an advantage that much information can be supplied. 
[0046] Here, the relation of the count Ln of transmission of each information, Mn, and Hn (2 n= 1, 3) is 
explained. First, if the relation of LI >L2 >L3M2 >M1 >M3H1 <H2 <H3 is materialized, in each at the 
time of a high speed, the transmitting ratios of each information will differ at the time of medium speed 
at the time of a low speed. Moreover, even if the count of transmission of each information is mutually 
the same in each at the time of a high speed at the time of medium speed at the time of a low speed (LI 
=L2 =L3, M2 =M1 =M3, and HI =H2 =H3) although the transmitting ratio of each information will 
become the same if the sums of each count of transmission differ (L1+L2+L3 !=M1+M2H-M3 ! 
=H1+H2+H3), the patterns for transmission differ - things - ** For example, if the sum of the count of 
transmission is made [ more ] than the time of a low speed at the time of a high speed at the time of 
medium speed, the rate of reception can be made high. Furthermore, the sum of the count of 
transmission will also be transmitted by different pattern, if transmitting frequency differs even if the 
same is said of the count of transmission of each information. When other, it sets, for example, it is LI 
=L2 >L3, M2 >M1 =M3, and HI <H2 =H3. In the case etc. It is two of three of the count of 
transmission of the information for low speeds, the count of transmission of the information for medium 
speed, and the count of transmission of the information for high speeds, and at the time of a low speed, 
in each at the time of a high speed, also when the counts of transmission of the information on a 
mutually different class are equal, transmitting ratios will differ at the time of medium speed. In for 
example, the case [ moreover, ] of (LI =L2 =L3, M2 >M1 =M3, and HI =H2 <H3) In the case of one of 
the inside at the time of a high speed, the case of (LI =L2 =L3, M2 >M1 >M3, and HI <H2 <H3) etc. is 
set at the time of medium speed at the time of a low speed. If the count of transmission is not equal in 
the case of other 2 even if it is the case that the coimt of transmission of each information is equal, the 
transmitting ratios of each information will differ. In an above-mentioned case, it is an example to the 
last, in addition suitably, at the time of a low speed, at the time of medium speed, it can determine the 
count of transmission of each information so that the transmitting ratios of each information may differ 
in each at the time of a high speed. 

[0047] in addition — even if rotational speed is large and it is small in the above-mentioned operation 
gestalt - the information 170 for low speeds, the information 172 for medium speed, and the 
information 174 for high speeds - although he was trying to be transmitted in all, it is not indispensable 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 2/8/2005 



THIS PAGE BLANK 018PTO) 



Page 26 of 26 




that all information is transmitted. Namely, each count LI of transmission, L2, L3, Ml, M2, M3, HI, 
H2, and H3 It is a thing with sufficient at least one also as 0 inside. However, the count M2 of 
transmission, M3, and H3 Carrying out to one or more is desirable. It is because it is desirable to 
transmit the information 174 for high speeds at the time of a high speed, and to transmit the information 
172 for medium speed and the information 174 for high speeds at the time of medium speed in order to 
make the rate of reception high. Moreover, the pattem for transmission can also be used not only as it of 
the above-mentioned example but as other patterns. For example, it is also possible to change the 
sequence that the information 170 for low speeds, the information 174 for medium speed, and the 
information 172 for high speeds are transmitted, according to rotational speed. At the time of a low 
speed, the information 170 for low speeds is transmitted previously, the information 174 for medium 
speed is previously transmitted at the time of medium speed, and the information 172 for high speeds is 
previously transmitted at the time of the object for high speeds. Moreover, transmitting the information 
170 for low speeds, the information 174 for medium speed, and the information 172 for high speeds 
collectively may transmit by a unit of 1 time at random rather than it is indispensable. Furthermore, the 
pattem for creation shown in drawing 23 can also be set up. in this case, the information created 
according to the pattem for creation ~ 1 time — or it is transmitted a predetermined number every 
(transmitted according to the regulation defined beforehand) - it is made like. At the time of a low 
speed, they are the wheel condition related information creation section for [low speeds, the wheel 
condition related information creation section for medium speed, and the wheel condition related 
information creation section for high speeds.... ] is made into a creation condition in this sequence. At 
the time of medium speed The wheel condition related information creation section for [medium speed, 
the wheel condition related information creation section for high speeds, the wheel condition related 
information creation section for low speeds ... ] is made into a creation condition in this sequence. At the 
time of a high speed The wheel condition related information creation section for [high speeds, the 
wheel condition related information creation section for medium speed, the wheel condition related 
information creation section for high speeds .... It considers as a creation condition in the order of ]. At 
the time of a low speed, they are the information for low speeds, the information for medium speed, and 
the information for high speeds... Although created in order, the created information is transmitted each 
time. If it is created by every deltat and transmitted to it, the information showing change of a wheel 
condition can be suppUed good. 

[0048] As mentioned above, although some operation gestalten of this invention were explained to the 
detail, this is instantiation literally and this invention can be carried out in the mode which performed 
various modification and amelioration based on the knowledge of these contractors including the mode 
indicated by the term of the above [Object of the Invention, a technical-problem solution means, and 
effectiveness]. 
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* NOTICES * 
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precisely. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The detecting signal of the pneumatic sensor which consists of the detecting signal of a wheel speed sensor which 
detects the wheel speed of a car. the pneumatic pressure dispatch section attached to a wheel side, and a pneumatic 
pressure receive sectron attached to a car^body side is used. The wheel speed sensor which is the tire-pressure alarm 
which detects the fall of a tire pressure and outputs an alarm, and detects the wheel speed of four flowers, respectively The 
pneumatic pressure dispatch section of the pneumatic sensor prepared in at least one of three wheels of arbitration The 
tire-pressure alarm characterized by having a pneumatic pressure judging means to judge the fall of the tire pressure of a 
wheel, using the pneumatic pressure receive section of the pneumatic sensor which receives the detecting signal from said 
pneumatic pressure dispatch section, the detecting signal from said wheel speed sensor, and the detecting signal of a 
pneumatic sensor. 

[Claim 2] The tire-pressure alarm according to claim 1 characterized by preparing the pneumatic pressure dispatch section 
of said pneumatic sensor only in the front wheel by the side of a steering handle. 

[Claim 3] The tire-pressure alarm according to claim 1 characterized by preparing the pneumatic pressure dispatch section 
of said pneumatic sensor only in a steering handle and the front wheel of the opposite side. 

[Claini 4] The tire-pressure alarm according to claim 1 characterized by preparing the pneumatic pressure dispatch section 
of said pneumatic sensor only in the rear wheel by the side of a steering handle. 

[Claim 5] The tire-pressure alarm according to claim 1 characterized by preparing the pneumatic pressure dispatch section 
of said pneumatic sensor only m the front wheel of one pair of right and left 

[Claini 6] The tire-pressure alarm according to claim 1 characterized by preparing the pneumatic pressure dispatch section 
of said pneumatic sensor only in one pair of front wheels on the diagonal line of the four-side form which makes four flowers 
four top-most vertices, and a rear wheel. 

[Claim 7] Said pneumatic pressure judging means is a tire-pressure alarm according to claim 1 which makes wheel speed of a 
wheel which prepared the pneumatic pressure dispatch section criteria wheel speed, and is characterized by being 
constituted so that the fall of a tire pressure may be judged by comparing this criteria wheel speed with the wheel speed of a 
wheel which does not prepare the pneumatic pressure dispatch section. 

[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to what Judges and carries out the alarm of the fall of a tire pressure especially 

using the detecting signal from a wheel speed sensor and a pneumatic sensor about a tire-pressure alarm. 

[0002] 

[Description of the Prior Art] Since it is not desirable that the pneumatic pressure of the tire of a car runs in the condition of 
having fallen above to some extent, various tire-pressure alarms are proposed conventionally. For example, it is the 
pneumatic sensor which detects the tire pressure of a wheel, and practical use is presented with the tire-pressure alarm 
which detects a tire pressure and outputs an alarm at the time of the air failure of which wheel by the pneumatic sensor 
which consists of the pneumatic pressure dispatch section attached to a wheel side, and a pneumatic pressure receive 
section established in a car-body side. On the other hand, if a tire pressure falls, since the rotational frequency of the wheel 
to which pneumatic pressure fell increases, the wheel speed sensor which detects the wheel speed of four flowers, 
respectively is formed, and what judged the fall of a tire pressure based on the wheel speed detected by these wheel speed 
sensor is proposed. 

[0003] for example, to JP,63-30501 1,A When the difference of the sum total of the wheel speed of one pair of wheels which 
are on the diagonal line using the output from the wheel speed sensor of 4 wheels, and the sum total of the wheel speed of 
one pair of wheels on other diagonal lines is beyond a predetermined value Sum total wheel speed judges with the pneumatic 
pressure of which tire of one pair of wheels of the larger one having fallen. The wheel speed of the larger one of the wheel 
speed of one pair of the wheels beyond a predetermined value rather than the average of the wheel speed of four flowers 
when large It judges with the pneumatic pressure of the wheel having fallen, and the tire-pressure alarm constituted so that 
the alarm of the judgment result might be carried out is indicated. 
[0004] 

[Problem(s) to be Solved by the Invention] Said pneumatic sensor is the thing of dispatch / receiving method which consists 
of the pneumatic pressure dispatch section and a pneumatic pressure receive section, and when preparing 4 sets of 
pneumatic sensors in order to detect the tire pressure of four flowers by the pneumatic sensor since the price per piece is 
quite expensive, it has the problem of becoming a considerable cost rise factor. On the other hand, a wheel speed sensor is 
indispensable because of antiskid-brake control or traction control, and since it can make a wheel speed sensor serve a 
double purpose when utilizing the detecting signal from the wheel speed sensor for a tire-pressure judging, it is advantageous 
in cost. 

[0005] however, in using only the detecting signal from a wheel speed sensor The sum total of the wheel speed of one pair of 
wheels not only on a limitation being raising judgment precision under the effect of a slip of a driving wheel, the irregularity of 
a road surface, etc. but the diagonal line. From using a difference with the sum total of the wheel speed of one pair of wheels 
on other diagonal lines, there is essentially a problem that the pneumatic pressure coincidence fall of a front wheel on either 
side, a rear wheel on either side, a left-hand side order ring, or a right-hand side order ring is undetectable. The purpose of 
this invention is offering the tire-pressure alarm which can detect the fall of a tire pressure certainly based on the detecting 
signal of a wheel speed sensor, and the detecting signal of a pneumatic sensor. 
[0006] 

[Means for Solving the Problem] The detecting signal of the wheel speed sensor by which the tire-pressure alarm of claim 1 
detects the wheel speed of a car. The detecting signal of the pneumatic sensor which consists of the pneumatic pressure 
dispatch section attached to a wheel side and a pneumatic pressure receive section attached to a car-body side is used. The 
wheel speed sensor which is the tire-pressure alarm which detects the fall of a tire pressure and outputs an alarm, and 
detects the wheel speed of four flowers, respectively. The pneumatic pressure dispatch section of the pneumatic sensor 
prepared in at least one of three wheels of arbitration, It has a pneumatic pressure judging means to judge the fall of the tire 
pressure of a wheel using the detecting signal from the pneumatic pressure receive section of the pneumatic sensor which 
receives the detecting signal from said pneumatic pressure dispatch section, and said wheel speed sensor, and the detecting 
signal of a pneumatic sensor. 

[0007] The configuration which prepared the pneumatic pressure dispatch section of said pneumatic sensor only in the front 
wheel by the side of a steering handle here (claim 2), The configuration which prepared the pneumatic pressure dispatch 
section of said pneumatic sensor only in the steering handle and the front wheel of the opposite side (claim 3), The 
configuration which prepared the pneumatic pressure dispatch section of said pneumatic sensor only in the rear wheel by the 
side of a steering handle (claim 4). The configuration which prepared the pneumatic pressure dispatch section of said 
pneumatic sensor only in the front wheel of one pair of right and left (claim 5), The configuration (claim 6) which prepared the 
pneumatic pressure dispatch section of said pneumatic sensor only in one pair of front wheels on the diagonal line of the 
four-side form which makes four flowers four top-most vertices, and a rear wheel, and said pneumatic pressure judging 
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means Wheel speed of a wheel which prepared the pneumatic pressure dispatch section can be made into criteria wheel 
speed, and it can constitute in various modes, such as a configuration (claim 7) which judged the fall of a tire pressure, by 
comparing this criteria wheel speed with the wheel speed of a wheel which does not prepare the pneumatic pressure dispatch 
section. 
[0008] 

[Function and Effect of the Invention] Using the detecting signal of the pneumatic sensor which consists of the detecting 
signal of a wheel speed sensor which detects the wheel speed of a car, the pneumatic pressure dispatch section attached to 
a wheel side, and a pneumatic pressure receive section attached to a car-body side, the tire-pressure alarm of claim 1 
detects the fall of a tire pressure, and outputs an alarm. In this tire-pressure alarm, by the wheel speed sensor, the wheel 
speed of four flowers is detected, respectively, the tire pressure of at least one of three wheels of arbitration is detected by 
the dispatch section and the receive section of a pneumatic sensor, and. as for a pneumatic pressure judging means, the fall 
of the tire pressure of a wheel is judged using the detecting signal from said wheel speed sensor, and the detecting signal of 
a pneumatic sensor. 

[0009] Since it is certainly detectable from the detecting signal from a pneumatic sensor whether the tire pressure of at 
least one of three wheels of arbitration is normal, wheel speed of the wheel to which the dispatch section of the pneumatic 
sensor was attached can be made into criteria wheel speed, and the fall of the tire pressure of other wheels can be certainly 
detected from change of the wheel speed ratio to the criteria wheel speed of the wheel speed of other wheels. That is, the 
coincidence fall of the tire pressure of a front wheel on either side or a rear wheel, the coincidence fall of the tire pressure of 
a left-hand side order ring or a right-hand side order ring, etc. are certainly detectable not to mention the fall of the tire 
pressure of each four rings. Thus, in being able to raise the precision and dependability of a pneumatic pressure judging, since 
what is necessary is just to form at least one expensive pneumatic pressure sensor, it is advantageous in respect of 
KOTOSU, 

[0010] Here, in claim 2, since the pneumatic pressure dispatch section of said pneumatic sensor is prepared only in the front 
wheel by the side of a steering handle, the pneumatic pressure of the front wheel is held normally, and steering nature and a 
degree of comfort can be secured. In claim 3, since the pneumatic pressure dispatch section of said pneumatic sensor is 
prepared only in a steering handle and the front wheel of the opposite side, the pneumatic pressure of the front wheel is held 
normally, and generating of hydroplaning by the sump of the road surface by the side of the road shoulder can be controlled. 
In claim 4, since the pneumatic pressure dispatch section of said pneumatic sensor is prepared only in the rear wheel by the 
side of the small steering handle of the probability to run aground to a curbstone, damage on the pneumatic pressure 
dispatch section to a curbstone depended for running aground can be controlled. In claim 5. since the pneumatic pressure 
dispatch section of said pneumatic sensor is prepared only In the front wheel of one pair of right and left» the tire pressure of 
a front wheel on either side is held normally, and the fall of steering nature can be controlled. 

[0011] In claim 6, since the pneumatic pressure dispatch section of said pneumatic sensor is prepared only in one pair of 
front wheels and the rear wheel on the diagonal line of the four-side form which makes four flowers four top-most vertices, it 
can prevent certainly that the precision and dependability of a pneumatic pressure judging fall under the effect of a cant road 
surface or a movable load. In claim 7, since said pneumatic pressure judging means was constituted so that the fall of a tire 
pressure might be judged by making into criteria wheel speed wheel speed of a wheel which prepared the pneumatic pressure 
dispatch section, and comparing this criteria wheel speed with the wheel speed of a wheel which does not prepare the 
pneumatic pressure dispatch section, it detects certainly the increment in the wheel speed by the air failure of a wheel which 
does not prepare the pneumatic pressure dispatch section, and can judge an air failure certainly. 
[0012] 

[Example] Hereafter, the example of this Invention is explained, referring to a drawing. This example is an example at the time 
of applying this invention to the tire-pressure alarm of the riding rear-drive mold automobile equipped with antiskid-brake 
equipment As shown in Fig. 1. as for this automobile, a coupled driving wheel and the rear wheels 3 and 4 on either side are 
used as a driving wheel for the front wheels 1 and 2 on either side, and a steering handle is a right-hand drive, and it is 
constituted so that the output torque of an engine 5 may be transmitted to the rear wheels 3 and 4 on either side through a 
driveshaft 7, a differential gear 8, and the driving shafts 9 and 10 on either side from an automatic transmission 6. Brake 
control-system ************** which a wheel, the disks 11-14 which rotate In one, and the brake gears 31-34 which 
consist of calipers 21-224 which brake rotation of these disks 11-14 In response to supply of braking pressure are formed 
[ ************** ] in each wheels 1-4, respectively, and operates these brake gears 31-34. 

[0013] This brake control system has the booster 26 which increases the treading-in force of the brake pedal 25 by the 
operator, and master Schiling 27 who generates the braking pressure according to the treading-in force which increased with 
this booster 26. The braking pressure supply line 28 for front wheels from this master Schiling 27 branches for two paths. 
Branching braking pressure Rhine 29 and 30 for these front wheels is connected to the calipers 21 and 22 of the brake gears 
31 and 32 of the front wheels 1 and 2 on either side, respectively. While leads to the brake gear 31 of the forward left ring 1. 
In branching braking pressure Rhine 29 for front wheels The 1st bulb unit 36 is formed and the 1st bulb unit 36 and the same 
2nd bulb unit 37 are formed also in branching braking pressure Rhine 30 for front wheels of another side which leads to the 
brake gear 32 of the forward right ring 2. 

[0014] On the other hand, the 1st and 2nd bulb units 36 and 37 and the same 3rd bulb unit 43 are formed in the braking 
pressure supply line 40 for rear wheels from the master cylinder 27. After this, the rotational application braking pressure 
supply line 40 branches for two paths by the downstream of the 3rd bulb unit 43, and branching braking pressure Rhine 41 
and 42 for these rear wheels is connected to the calipers 23 and 24 of the brake gears 33 and 34 of the rear wheels 3 and 4 
on either side, respectively. The 1st channel which carries out adjustable control of the braking pressure of the brake gear 31 
of the forward left ring 1 through this brake control system and the 1st bulb unit 36, The 2nd channel which carries out 
adjustable control of the braking pressure of the brake gear 32 of the forward right ring 2 through the 2nd bulb unit 37, the 
3rd channel which carries out adjustable control prepares the braking pressure of both the brake gears 33 and 34 of the rear 
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wheels 3 and 4 on either side through the 3rd bulb unit 43 — having — these the 1- it constitutes so that the 3rd channel 
may carry out mutually-independent and may be controlled. 

[0015] The control unit 44 which controls the 3rd channel is formed, said brake control system — the 1- this control unit 44 
The brake signal from the brake switch 46 which detects ON/OFF of a brake pedal 25, The rudder angle signal from the 
rudder angle sensor 47 which detects a handle rudder angle, and the wheel speed signal from the wheel speed sensors 51-54 
which detect the rotational speed of each wheel, respectively are received, braking control (ABS control) of as opposed to a 
slip of the front wheels 1 and 2 on either side and rear wheels 3 and 4 by outputting the braking pressure control signal 
according to these signals to the 1st - the 3rd bulb units 36, 37, and 43, respectively — the 1- it carries out in parallel every 
3rd channel. 

[0016] Next, a tire-pressure alarm peculiar to this application is explained. This tire-pressure alarm is said four wheel speed 
sensors 51-54 and the initialization switch 55 (this) for ordering it initial setting of a tire-pressure judging, it is attached to an 
instrument panel — **** — with the pneumatic sensors 57 and 58 which detect the tire pressure of wheels 1 and 4, 
respectively It has the warning lamp 56, a control unit 50. etc. which were attached to the instrument panel. To this control 
unit 50 The signal from the wheel speed sensors 51-54, the initialization switch 55, a pneumatic sensor 57, and 58 grades is 
supplied, and drive control of the warning lamp 56 is carried out by the control unit 50. 

[0017] 48 detecting elements formed in the disk for detection besides the illustration which was made to adjoin disks 21-24 
and was prepared or said each wheel speed sensors 51-54 were formed in disks 21-24 — electromagnetism — it is the thing 
of a configuration of detecting by pickup. The pneumatic pressure dispatch sections 57a and 58a which air restoration 
opening of the tire of wheels 1 and 4 is equipped with said pneumatic sensors 57 and 58, and send the detecting signal of a 
tire pressure, The pneumatic pressure receive sections 57b and 58b (these) which receive the signal from the dispatch 
sections 57a and 58a It is the thing of a general configuration of being prepared in the car-body side and becoming, and the 
detecting signal of pneumatic sensors 57 and 58 is supplied to the control unit 50 through receive sections 57b and 58b. 
[0018] The circuit which shapes in waveform the detecting signal by which said control unit 50 was filtered with the filter 
which filters the detecting signal from the wheel speed sensors 51-54, and the filter. It consists of a microcomputer which 
consists of a CPU, and ROM and RAM. To ROM [ the A-D converter and input output interface which carry out A/D 
conversion of the various detecting signals of an analog, and ] Input storing of the control program of the below-mentioned 
tire-pressure judging control has been carried out beforehand, and various memory (a buffer, memory, a flag, counter, etc.) 
required for the control is prepared in RAM. In addition, said filter is a time constant adjustable thing, at the time of high- 
speed transit, the time constant is greatly set up for precision fall prevention, and since precision is acquired at the time of 
low-speed transit, the time constant is set up small. 

[0019] Hereafter, the tire-pressure judging control performed by said control unit 50 is explained based on the drawing after 
drawing 2 . This tire-pressure judging control is the case where tires are exchanged, the beginning-of-using time of an 
automobile, etc.. and when a tire pressure is normal, it consists of initializing processing for setting up the below-mentioned 
initial value, and pneumatic pressure judging processing in which a tire pressure is judged at the time of actual transit. 
[0020] Next, said initializing processing is explained, referring to drawing 2 . In addition, the sign Si in drawing (i= 10, 11, ...) 
shows each step. In the condition that the tire pressure of four flowers is normal after, as for this initializing processing, ON 
actuation of the initialization switch 55 is carried out Are the processing performed during transit of an automobile, the 
initialization switch 55 has it judged first whether it is ON (S10), and then the judgment is Yes. Sometimes In S11, various 
signals (the wheel speed signal from the wheel speed sensors 51-54, tire-pressure signal from pneumatic sensors 57 and 58, 
etc.) are read. Next, the judgment (SI 2) of being a low mu way (low friction road surface), the judgment (SI 3) of being a bad 
road, and the judgment (SI 4) of being stationary rectilinear-propagation transit are performed, and it shifts to SI 5 in the 
stationary transit rectilinear-propagation condition instead of not a low mu way but a bad road. In addition, although later 
mentioned about the judgment of a low mu way, and the judgment of a bad road based on drawing 7 and drawing 8 , the 
judgment of being a stationary transit rectilinear-propagation condition is judged based on the wheel speed of coupled driving 
wheels 1 and 2. 

[0021] Next, in S15, the wheel speed signal for wheel 400 rotation is read from the wheel speed sensors 513-54. Next, using 
said wheel speed signal, the wheel speed Vwl of four wheels 1-4, Vw2, Vw3. and Vw4 calculate (SI 6), next it sets to SI 7. 
The initial value iO of the wheel speed ratios Vw2/Vwl of the wheel speed Vw2 to the wheel speed Vwl made into criteria 
wheel speed. If the initial value jO of the wheel speed ratios Vw3/Vw4 of the wheel speed Vw3 to the wheel speed Vw4 made 
into criteria wheel speed calculates and it is stored in memory, this initializing processing will be completed. In addition, when 
the conditions of pneumatic pressure are the same as the wear condition of the tire of wheels 1 and 2, initial value iO turns 
into a value of abbreviation 1.0, and when the conditions of pneumatic pressure are the same as the wear condition of the 
tire of wheels 3 and 4, initial value jO turns into a value of abbreviation 1.0. 

[0022] Next, the pneumatic pressure judging processing performed during transit of an automobile is explained, referring to 
drawing 3 and drawing 4 . In addition, the sign Si in drawing (i= 20. 21, ...) shows each step. If processing is started with an 
injection of the Ignition switch of an automobile, various signals (the wheel speed signal from the wheel speed sensors 51-54, 
tire-pressure signal from pneumatic sensors 57 and 58. etc.) will be read first (S20). Next, the judgment (S21) of being a low 
mu way (low friction road surface), the judgment (S22) of being a bad road, and the judgment (S23) of being stationary 
rectilinear-propagation transit are performed, and it shifts to S24 in the stationary transit rectilinear-propagation condition 
instead of not a low mu way but a bad road. In addition, although later mentioned about the judgment of a low mu way. and 
the judgment of a bad road based on drawing 7 and drawing 8 . the judgment of being a stationary transit rectilinear- 
propagation condition Is judged based on the wheel speed of coupled driving wheels 1 and 2. 

[0023] In S24, It is based on a detecting signal from pneumatic sensors 57 and 58. Next, the tire pressure Pwl of a wheel 1. 
The tire pressure Pw4 of a wheel 4 calculates, next in S25. a tire pressure Pwl has it judged whether it is more than 
predetermined value PO. and the judgment When it is No Since the tire pressure is falling, it shifts to S33. and the judgment is 
Yes. Sometimes In S26. a tire pressure Pw4 has it judged whether it is more than predetermined value PO, and the judgment 
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No Since the tire pressure is falling, sometimes it shifts S33, and the judgment is Yes. Sometimes, it shifts S27. 
[0024] In S33, in order to be judged with a tire air failure, next to report the fall of a tire pressure to a driver in 834, 
predetermined time (for example, for 5 seconds) lighting is carried out, and the warning lamp 56 carries out a return after 
that. The tire pressure of wheels 1 and 4 is normal, and when it shifts to 827, in 827, the wheel speed signal for wheel 400 
rotation is read. then, the wheel speed Vwl of wheels 1-4, Vw2. Vw3. and Vw4 calculate in 828 based on the wheel speed 
signal, and it shifts to S29. 

[0025] The wheel speed ratios Vw2/Vw1 are above (iO+alpha), and the wheel speed ratios Vw3/Vw4 have ****** above 
(jO+alpha) judged in 829. iO and jO are the initial value of the wheel speed ratio obtained by the initialization process, and 
alpha is a predetermined value (for example, value of the 0.02-0.05th place). If the tire pressure of a wheel 2 falls, since the 
****** will become small and wheel speed Vw2 will become large. If the wheel speed ratios Vw2A'w1 become the above 
(iO+alpha) and the tire pressure of a wheel 3 falls, since the ****** will become small and wheel speed Vw3 will become 
large, the judgment of S29 since the wheel speed ratios Vw3/Vw4 become the above (jO+alpha) — Yes it is — at both the 
times, since it is the case where the tire pressure of wheels 2 and 3 falls, it shifts 833. 

[0026] On the other hand, the judgment of 829 No The wheel speed ratios Vw2/Vw1 have ****** above (iO+alpha) 
sometimes judged in 830. and the judgment is Yes. Since the tire pressure of a wheel 2 is falling, sometimes, it shifts 833. 
The judgment of 830 No The wheel speed ratios Vw3/Vw4 have ****** above QO+alpha) sometimes judged in 831. and the 
judgment is Yes. Since the tire pressure of a wheel 3 is falling, sometimes, it shifts 833. The judgment of S31 No Sometimes 
it shifts S32, and is judged with a tire pressure being normal, and a return is carried out after that. As mentioned above, 
based on the detecting signal from the wheel speed sensors 51-54, and the detecting signal from pneumatic sensors 57 and 
58. the fall of the tire pressure of four flowers can be judged certainly, and, in the case of an air failure, the warning lamp 56 
can report at a driver. 

[0027] Next, it is low mu way judging processing in said 812 and 821, and the low mu way judging processing performed by 
interruption processing is explained, referring to drawing 5 . First the wheel speed wheel speed of a predetermined number is 
read (8110), next the front-wheel wheel speed Vwl and Vw2 calculates in 8111 based on the wheel speed signal of front 
wheels 1 and 2. and based on each average of the wheel speed signal of rear wheels 3 and 4. the rear wheel wheel speed 
Vw3 and Vw4 calculates, and the vehicle speed V (car body speed) calculates as the average of the front-wheel wheel speed 
Vwl and Vw2. Next, in 81 12. slip ratio SL3=(Vw3-V)/V of a rear wheel 3 and slip ratio SL4=(Vw4-V)/V of a rear wheel 4 
calculate. 

[0028] Next, slip ratio SL3 and SL4 has it judged by both in 8113 whether they are zero or more predetermined values SL. 
and it is Yes. Sometimes It is judged with low mu way transit, flag Fmicro is set to 1 and ft ends, and when the judgment 
result of 8113 is No. in 81 15. it is judged with quantity mu way transit and flag Fmicro is set as 0 and completed. In addition, 
the judgment of 812 and 821 is performed based on flag Fmicro. 

[0029] Next bad road judging processing in which it judges whether it is a bad road run state in SI 3 and 822 is explained, 
referring to drawing 6 . In addition, this processing is performed by the interruption processing for every predetermined short 
time. First it sets to 8120 and 8121. Like said 8110 and 8111 The wheel speed Vw1-Vw4 of four flowers. The front-wheel 
wheel acceleration AVwl and AVw2 calculates, next based on the average wheel speed of four flowers, it is judged whether it 
is an acceleration-and-deceleration condition (8122), a return is carried out to 8120 in an acceleration-and-deceleration 
condition, and when it is not in an acceleration-and-deceleration condition. Flag Fa has it judged in 8123 whether it is 1. 
When Flag Fa is 0, in 8124. N is set to counters M and 0. it starts after Timers Tc resetting, next Flag Fa is set to 1 (8125), 
and it shifts to 8126. In addition, it is Yes by the judgment of SI 23. Sometimes, it shifts from 8123 8126. 
[0030] The absolute value of the wheel acceleration AVwl of a front wheel 1 has it judged in 8126 whether it is beyond the 
predetermined value Ao, and the judgment is Yes. Sometimes it shifts SI 27 and the increment of the counter M is carried 
out The absolute value of the wheel acceleration AVw2 of a front wheel 2 has it judged in 8128 whether it is beyond the 
predetermined value Ao. and the judgment is Yes. Sometimes it shifts 8129 and the increment of the counter N is carried 
out next — 8130 — the time check of Timer Tc — until time amount Tc is judged in **** or **** more than predetermined 
time TO and predetermined time TO passes If time amount Tc becomes more than predetermined time TO. will shift to 8131 
from 8130, and Flag Fa will be reset by 0 in SI 31, next it will set to 8132. carrying out a return from 8130 to 8120 — 
repeating — a time check — Counted value M of Counter M is below the predetermined value m, and counted value N of 
Counter N has it judged whether it is below the predetermined value m. 

[0031] the judgment of 8132 — Yes it is — in 8134. it is judged with a right way, Flag Fak is set as 0 and sometimes it ends, 
and when the judgment of 8132 is No, in 8133, it is judged with a bad road, and Flag Fak is set as 1 and. sometimes, is 
completed. That is. at the time of bad road transit, in view of becoming easy to change the wheel speed of coupled driving 
wheels 1 and 2, the count to which the wheel acceleration on either side and the deceleration of each front wheels 1 and 2 
become large unusually in predetermined time TO is counted, and the bad road run state is judged from the counted value M 
and N. In addition, said judgment of S33 and 847 is performed based on Flag Fak. 

[0032] An operation of the tire-pressure alarm explained above is explained. In the ability judging the fall of the tire pressure 
of wheels 1 and 4 certainly by forming pneumatic sensors 57 and 58, By detecting change of wheel speed Vw2 and Vw3 by 
making wheel speed Vwl and Vw4 of wheels 1 and 4 into criteria wheel speed about the wheel speed Vwl, Vw2, Vw3. and 
Vw4 for which it asked from the detecting signal from the wheel speed sensors 51-54 The fall of the tire pressure of wheels 
2 and 3 can be judged certainly. Since the wheel speed ratio Vw 2 / initial value iO and jO of Vw3 [ Vwl and ]/Vw4 is 
calculated, the initial value is considered and the wheel speed ratio Vw 2 / change of Vw3 [ Vwl and ]/Vw4 is judged, the 
dependability and precision of a pneumatic pressure judging can be raised. 

[0033] And since what is necessary is to be able to control carrying out a precision fall under the effect of a cant road 
surface, a movable load. etc. since pneumatic sensors 57 and 58 are formed in the wheels 1 and 4 on the diagonal line which 
makes four flowers four top-most vertices of a four-side form, and just to form two pneumatic sensors 57 and 58. it is 
advantageous in cost From 829, the pneumatic pressure coincidence fall of wheels 2 and 3 can be detected, the air failure of 
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S30 empty-vehicle ring 2 can be detected, and the air failure of S31 empty-vehicle ring 3 can be detected. That is, since the 
air failure of each rings 1-4. the pneumatic pressure coincidence fall of wheels 1 and 4. and the pneumatic pressure 
coincidence fall of wheels 2 and 3 are detectable, four warning lamps corresponding to wheels 1-4 can be formed instead of 

said warning lamp 56. and it can also constitute so that the warning lamp for wheels with which pneumatic pressure fell may 
be made to turn on. In addition, of course, a pneumatic sensor may be prepared only in wheels 2 and 3 instead of wheels 1 
and 4. 

[0034] The various modifications which changed said a part of example are explained. 

1] Omit said pneumatic sensor 58, and explain a part of atmospheric-pressure judging processing in the case of forming a 
pneumatic sensor 57 only in a wheel 1, referring to drawing 7 . In addition, since the initializing processing in this case is the 
same as that of the thing of said example, and abbreviation, that explanation is omitted. As shown in drawing 7 , in the 
following S40 [ of drawing 3 ] of S23, based on the detecting signal from a pneumatic sensor 57, the tire pressure Pwl of a 
wheel 1 calculates, next the tire pressure Pwl judges whether it is more than predetermined value PO in S41. and the 
judgment Since the tire pressure of a wheel 1 is falling when it is No, it shifts to S48. Since S48 and S49 are the same steps 
as said S33 and S34, explanation is omitted. 

[0035] the judgment of S41 — Yes it is — in S42, sometimes the wheel speed signal for wheel 400 rotation is read, 
sometimes, then, the wheel speed Vwl of wheels 1-4, Vw2, Vw3, and Vw4 calculate in 843 based on the wheel speed signal, 
and it shifts to it 844. In 844-846, the wheel speed ratios Vw2/Vw1 of the wheel speed Vw2 to the criteria wheel speed 
Vwl. Vw3. and Vw4 and the judgment about Vw3/Vw4 [ Vwl and ]/Vw1 are performed. The wheel speed ratios Vw2/Vw1 
have s|c***** above (i2+alpha) judged in S44. and the judgment is Yes. Sometimes, it shifts S48 noting that it is an air failure. 
In addition, i2 is the initial value of the wheel speed ratios Vw2/Vw1 obtained by initializing processing. 

[0036] judgment of 844 No sometimes in 845, the wheel speed ratios Vw3/Vw1 judge ****** above (i3+atpha) — having — 
the judgment — Yes it is — sometimes, it shifts 848 noting that it is an air failure. In addition, i3 is the initial value of the 
wheel speed ratios Vw3/Vw1 obtained by initializing processing. The judgment of 845 No The wheel speed ratios Vw4/Vw1 
have ****** above (i4+alpha) sometimes judged in S46. and the judgment is Yes. Sometimes, it shifts 848 noting that it is an 
air failure. In addition, i4 is the initial value of the wheel speed ratios Vw4/Vw1 obtained like said initializing processing. 
[0037] In order for what is necessary just to be according to this modification to only form one pneumatic sensor 57 in a 
wheel 1, to be able to detect certainly the fall of the tire pressure of the other wheels 2, 3, and 4 not to mention the fall of 
the tire pressure of a wheel 1, and to be able to secure the precision and dependability of a pneumatic pressure judging, and 
to form one expensive pneumatic pressure sensor 57, it is advantageous in cost. And since the wheels 1-4 to which 
pneumatic pressure fell can be specified, the warning lamp corresponding to wheels 1-4 can be formed, and it can also 
constitute so that the warning lamp for wheels with which pneumatic pressure fell may be made to turn on. Moreover, it is 
also possible to prepare the step which judges the pneumatic pressure coincidence fall of wheels 2 and 3, the step which 
judges the pneumatic pressure coincidence fall of wheels 3 and 4, and the step which judges the pneumatic pressure 
coincidence fall of wheels 2 and 4 between 843 and 844, and the pneumatic pressure coincidence fall of these two flowers 
each can also be detected in that case. 

[0038] Here, when forming a pneumatic sensor 57 in one of four flowers, it is desirable to prepare from a viewpoint like the 
next in view of being certainly detectable rather than the wheel which does not prepare a pneumatic sensor for the fall of a 
tire pressure by the pneumatic sensor. In this modification, since a road-shoulder side had many sumps in a road surface and 
hydroplaning tended to have happened by the fall of a tire pressure, we decided to form a pneumatic sensor 57 in a wheel 1. 
The tire air failure of the wheel 2 by the side of the steering handle of a front may form a pneumatic sensor 57 only in a 
wheel 2 in order to affect the degree of comfort and operability of a driver. Since the probability to run aground to a 
curbstone is low, the rear wheel by the side of a steering handle (wheel 4) may prepare a pneumatic sensor only in the 
viewpoint empty vehicle ring 4 which prevents damage for the oscillation section of a pneumatic sensor. 
[0039] 2] Explain a part of pneumatic pressure judging processing in the case of forming the pneumatic sensor 58 in said 
example in a wheel 2, and forming a pneumatic sensor 57 in a wheel 1, referring to drawing 8 . In addition, since the initializing 
processing in this case is the same as that of the thing of said example, and abbreviation, that explanation is omitted. As 
shown in drawing 8 , in the following 860 [ of drawing 3 ] of S23, based on the detecting signal from pneumatic sensors 57 
and 58, the tire pressures Pwl and Pw2 of wheels 1 and 2 calculate, next in 861, a tire pressure Pwl has it judged whether it 
is more than predetermined value PO, and the judgment No Since the tire pressure is falling, sometimes, it shifts 869. In 
addition, since 869 and 870 are the same steps as 833 and 834 of said example, they omit the explanation. 
[0040] The judgment of 861 is Yes. In 862. a tire pressure Pw2 has it sometimes judged whether it is more than 
predetermined value PO, and the judgment in it No Since the tire pressure is falling, sometimes, it shifts 869. The judgment of 
862 is Yes. Sometimes the tire pressure of wheels 1 and 2 is normal, and the tire pressure of wheels 3 and 4 is judged by the 
following steps. In S63, the wheel speed signal for wheel 400 rotation is read, and then the wheel speed Vwl of wheels 1-4, 
Vw2. Vw3, and Vw4 calculate in 864 based on the wheel speed signal, next the average wheel speed Vm of the front wheels 
1 and 2 on either side calculates in 865. 

[0041] the initial value of the wheel speed ratios Vw3/Vm from which i5 is obtained by initializing processing although the 
wheel speed ratios Vw3/Vm of the wheel speed Vw3 to the average wheel speed Vm as criteria wheel speed have ****** 
above (i5+alpha) judged in 866 — it is — the judgment of 866 — Yes it is — since the tire pressure is falling, sometimes, it 
shifts 869. judgment of 866 No it is, although the wheel speed ratios Vw4/Vm of the wheel speed Vw4 to the average wheel 
speed Vm as criteria wheel speed have ****** above (i6+alpha) sometimes judged in 867 16 is the initial value of the wheel 
speed ratios Vw4/Vm obtained by initializing processing, and the judgment of 867 is Yes. Since the tire pressure is falling, 
sometimes, it shifts 869. judgment of 867 No it is — since the tire pressure of all the wheels 1-4 is sometimes normal — 
868 — setting — a tire pressure — it is judged with it being normal and a return is carried out after that. 
[0042] Thus, if the pneumatic pressure of front wheels 1 and 2 falls, since steering will become heavy and steering nature will 
fall by the air failure, when preparing two pneumatic sensors, it is also desirable, aJthough the fall of the tire pressure of the 
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front wheels 1 and 2 on either side is certainly detectable by forming pneumatic sensors 57 and 58 for the front wheels 1 and 
2 on either side as compared with the rear wheels 3 and 4 on either side to prepare in the front wheels 1 and 2 on either 
side. In addition, if the step which judges the coincidence air failure of wheels 3 and 4 is prepared between S65 and S66. the 
coincidence fall of the tire pressure of wheels 3 and 4 is also detectable. In addition, the rear wheels 3 and 4 of the load of 
the tire which are driving wheels are also expensive, since it is easy to damage a tire, in view of a tire air failure tending to 
happen, may prepare a pneumatic sensor only in the rear wheels 3 and 4 on either side, and may prepare a pneumatic sensor 
only in three flowers of arbitration. 



[Translation done.] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_eije 



2005/01/28 



1/1 ^— V 




* NOTICES ♦ 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the antiskid-brake equipment of an automobile and the whole tire-pressure alarm block diagram concerning 
an example. 

[Drawing 2] It is the flow chart of initializing processing of the tire-pressure alarm of drawing 1 . 

[Drawing 3] It is a part of flow chart of pneumatic pressure judging processing of the tire-pressure alarm of drawing 1 . 
[Drawing 4] It is the remainder of the flow chart of pneumatic pressure judging processing of the tire-pressure alarm of 
drawing 1 . 

[Drawing 5] It is the flow chart of low mu way judging processing of the tire-pressure alarm of drawing 1 . 

[Drawing 6] It is the flow chart of bad road judging processing of the tire-pressure alarm of drawing 1 . 

[Drawing 7] It is a part of flow chart of the pneumatic pressure judging processing concerning the 1st modification. 

[Drawing 8j It is a part of flow chart of the pneumatic pressure judging processing concerning the 2nd modification. 

[Description of Notations] 

1 Two Front wheel 

3 Four Rear wheel 

50 Control Unit 

51-54 Wheel speed sensor 

55 Initialization Switch 

56 Warning Lamp 

57 58 Pneumatic sensor 
57a, 58a Oscillation section 
57b, 58b Receive section 



[Translation done.] 



http:/ / www4.ipdl.ncipi.gojp/cgi-bin/tran_web_cgi_eije 



2005/01/28 



1/1 ^— V 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. +*** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the antiskid-brake equipment of an automobile and the whole tire-pressure alarm block diagram concerning 
an example. 

[Drawing 2] It is the flow chart of initializing processing of the tire-pressure alarm of drawing 1 . 

[Drawing 3] It is a part of flow chart of pneumatic pressure judging processing of the tire-pressure alarm of drawing 1 . 
[Drawing 4] It is the remainder of the flow chart of pneumatic pressure judging processing of the tire-pressure alarm of 
drawing 1 . 

[Drawing 5] It is the flow chart of low mu way judging processing of the tire-pressure alarm of drawing 1 . 

[Drawing 6] It is the flow chart of bad road judging processing of the tire-pressure alarm of drawing 1 . 

[Drawing 7] It is a part of flow chart of the pneumatic pressure judging processing concerning the 1st modification. 

[Drawing 8] It is a part of flow chart of the pneumatic pressure judging processing concerning the 2nd modification. 

[Description of Notations] 

1 Two Front wheel 

3 Four Rear wheel 

50 Control Unit 

51-54 Wheel speed sensor 

55 Initialization Switch 

56 Warning Lamp 

57 58 Pneumatic sensor 
57a. 58a Oscillation section 
57b. 58b Receive section 



[Translation done.] 



htto-//www4.ipdl.ncipi.gojp/cgi-bin/tran_web_cgi.eije 



2005/01/28 



